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The following definitions apply for the transliterated organizational entities

included in the text:

Lt

chast' [voinsicaya chast'] -- Administrative, line, and supply unit (yedinitsa)
of the [branches] of troops, which has a number and banner, e.g., a
reqgiment, separate bLattalion (batal'on, divizion) and troop organizations
equal to themn.

G/
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7

ob''vyedinenive [operativnoye ob"yedineniye] -~ Large-scale unification of various
soyedinenive of the branches of troops, which is nonpermanent in composi-
tion and is intended to conduct operations in a war.

podrazdelenive -- Troop unit of permanent organization and homogencous conposition
in each branch of troops, which unit forms a larger podrazdelcnive or a

i chast',
% soyedinenive [soyedineniye voyskovoyc) -- Cembination (sovedinenive) of soveral

Aﬁﬁm%Mﬂ%WWﬁ%ﬂmmW%WWw«muum'lm‘“"—
e v e e v e e ew i s :

chast! of one or various branches of troops into a permanent organization
(division, trigade, or corps), headed by a command and a staff and in-
cluding chast' and podrazdeleaiye of cuxiliary troups and services neces-
sary for comnbat operations.

e

Source: Russian-Ennlish Dictionarv of Operational, Tactical and General pilitary. b
Terms, 1958, ' s z E\
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GLORY TO THE GREAT CCTOBERI

Forty-nine years ago a cannon shot from Avrora announced
the birth of the first socialist government in tne world and
opened a new era in the history of humaniiy, an era wvhich will
see the downfall of capitalism and the affirmation of Communism.
The workers' October Revolution, which took place under tne
leadership of the Party headed by V. I. Lenin, will have a
decisive impact on the fate of the people of all countries
and continents who have beern summoned to fight for social and
national freedom, for the triumph of democracy and socialism.

"We have the right to be proud and we are proud oi the
fact;" wrote V. I. Lenin, "that it was our fate to initiate the
construction of the Soviet government, to inaugurate a newv
epoch in the history of the world, an epoch of the reign of a
new class, one which had been oppressed by all the capitalist

countries, and one which is now moving onward tocwards a new
life, to a victory over the bourgeoisie, to a dictatorship
of the proletariat, to free huﬂanluy from the yoke of capitallsm

and finally toward elimination of imperialistic wars.'

ﬂ‘

for us, the Soviet peocple, this celebra £ th
Great October has special significance. Thia ne =
such celebration since the XXIIId Congress of the KPSS
will Zead our country to the 50th annlversary of its ¢
heroic history. e must take solemn note of this great
revolutionary holiday. The Soviet peovle must survey the
path which has been traveled under the leadership of the
Leninist Party and e*perlence a feeling of rightful pride in
the achievement attainzd in all spheres of economic, social
and spiritual life.
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During the years of Soviet power our couniry has created
a powerful productive force and has located and exploited the
great natural resources of our country in order to build a
strong economic base. The socialist na ulOﬁal economy has
grown uninterruptedly until at the present time it has many
branches and covers all facets of production. The outstanding
achievements of Soviet science have received wide recognition
and occupy a leading role in the world's scientific and
technical progress. It is quite natural that the country
where socialism was first victorious should also be the
first cocuntry to attempt to use nuclear power for pcaceful
purposes and was the first to initiate a program for mastery
of the unlimited reaches of the universe.

The country of the Soviets, the country of Lenin, lives :
an intensive, full life. Everything that we have at our ;
disposal, all that we have achieved is the result of the
work of the hands, minds and energies of the Soviet peopdile, : ;
the result of the ideologi cal-p011t¢cal anéd organizational
activity of the Communist Partv. The correct Harxist-Leninist
policies of the Party, the approval and support of thcse
rolicies by all of the workers, has besn the main source of
strength for the victory of socialism in the past, and will
form the basis for victories in the future. The strength of
these policies lies in their scientific validity and realisnm,
and in the fact that they permit a steady, confident move-
ment of our society towards Communism.
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Not much tima has nassad since the XXIIZd Congress of the i
KPSS, which defined the program for further prograss, bDu j
much has alrecady »een accomplished. In the past nine months
th2 volume of production increased 8.37% as compared with the
first threec quarkters of last yrar, and labnr productivity
increascd S%. ‘Thore was wicdespread iniitiation of econonic
reforms which will have a favorable effect on the development
of the national economy. Significent resulis were achieved in
agriculture, By the first cf Novemker the farm laborers of the
fifteen Union Republics had harvested approximately 75 million™
tons of grain for the government. This is the first time that
this country has had such a large harvest.

Although the Soviet pcople are hzdpy with *heir achleve- -
ments they are still not satisfied. The test way to celebrate RN
the Anniversary of the Great Revolution, as taught by V. . 1.
Lenin, is to concentrate aticntion on unsolved tasks. The 3.

Party advisecs the workers to comnemorate the S0th Anniversary %g
of Soviet Power ny initiating competition for new achizvenents iR
ia the building of Communism. This competition will Zecone 3
a movement of all nationalities and i+3 rhyilrm will seilze §
hundreds of production colleciives. Chroughovs tne countroy g
there will he &an intensive scarch for pnroduction recarves. for §
new ways of increasing lebor productivicy. for lowsring the [
cost cof production and improving its guailiy. g

When our country breacred the frontlines oFf Imp i,
and sterted or. the path to socialist refermation, Y. Z. Le~in i
stated that "...wz will take on any tacsk., irrecpective of the
difficultics or the obstacles, vhich will unite the =illions {
and millions of workers in &ll of the countries." This Leninist
formsight has come true. A%f the present time, not ust one
country, but a whole series of countries, are constructing a
life of freecdom under the hanner of oc;eliSﬁ. The creation
of a socialist system has become an important factor in the
development of world history. Sociali== ssrves &5 & :eliab;e
platform for all nct4ona11b1=s in their fight for independence, {
freedom ané social progress. ]

Certain of its international respeonsibkilities, the Zoviet
Union continually strives to strengthen the friendship ang
unity of the nationalities of zil of the Socialist Countries. ]

As the bonds between these countries recome stronger in all
areas, we strive for unanimlty and corsbined action in the
interests of the world and of socialism. A clear example of
this was the July conference in 3ucharest of the pPolitical
Consultation Committee of the states partieswto tne “Warsaw Pact.
This conference adovted 2 resolution on Vietnam, and issued a
declaration pertaining to the sitrengthening of peace in Burope,
documernits which have great political importance and long-range
significance. ’

Mecetings bhetween Party and covernnent deolecations 21so 4
help the development of friendship, solidarify and mutual x
support botween brotherly socialist countries., DMNot too long ;
ago there were meetings and discussions between the 2ari ;
leaders and heads of governments of Bulgaria. Hungary, GDR

Cuba, Mongolia, Polancd, Rumania, the Soviet Unlon and Czechoslo-
vakisz, which were held on Soviet soil. They were conducted
in a cordial and open atmosphere. ur guests were nade

acquainted with Soviet achievements in science and technology,

including newest models of armaments for the Ground Forces,
for the Air Force and cosmic and military ﬁ‘SSLIG ecuipment.
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The importance and necessity for increased solidarity

between the socialist countries is emphasized by the course of
events in Vietnam, where the United States is escalating its
criminal war against the South Vietnamese patriots and is
widening its aggression against North Vietnam. The Soviet
Union, together with other socialist countries, has given

many types of aid to the fighters in Vietnam and will con-

tinue to give this aid. However, this aid would be even more
effective if it were not for the present position of the leaders
of the Chinese Communist Party and the Chinese People's Republic,
the only socialist country which immediately borders North
Vietnam. Instead of tryiny to create a unified front against
American aggression, the Chinese leaders slander those people
who are in fact trying to support the Vietnamese people. Their
disruptive activity contradicts the interests of the Socialist
camp, violates Marxist-Leninist principles of proletarian
internationalism. and encourages further aggression by the
American imperialists.

The emancipation movement, started by the Great Cctober,
cannot be ctopped, and continues to seLze new countries. The
balance of power in the world arena continues to change in
favor of socialism. And the crisis in the capitaiist world
continues to worsen as the contradictions increase. Thls
ternds to increase sdventurism by the imperizlists., & process
adding to the danger for all peopnles anc interferes with
and social progress. In the past few years the threat c¢f war
has increased, the result of the aggressive activity by the:
imperialists, particularly the United States. Given these
conditions, the Leninis’: Party feels that it nhas a patriotic,
and international cGuiy to strengthen the defensive might of
the Soviet Uason.. Thanks to the Party's unwavering concern,
weapons with tremendous forcz have been created, and these
are a reliable guarantee of the safety of our country and of
our allies.

The victory of the Soviet people in the CGreat Patriotic
War is convincingly proof tiat there is no forca in the world
which can stop the forward progress of socialist society. aAnd,
if the imperialist aggressors lose their common sense and
attack the Soviet Unicn and its friends, they will be decisively
and soundly defeated in a very short perioc of time. This
is the historical purpose ané the noble mission cf our wvaliant
Armed Forces. For the personnel of the Armed Forces there
is no higher duty than that of dafending that which was won
in the Great October, of protecting the crezstive labor of their
own peopie and of peoples of the socialist countries.

Soviet trocps are the flesh and blood of their peodnle,
They live with but one thought, to use all of their s“reno.h
to the end that our Motherland will become even more pouer¢L1
and beautiful, so that it will continue to move forward toward
Communism. This is attested to by the active participation
of the fighting men in the country-wide socialist competition
which is being held to properly greet the S0th anniversary
Jubilee of Soviet Power. The personnel of the Aviation Regiment
commanded by Colonel A. VASILEVSKIY have shown commendable
initiative by pledging to achieve new heights in improving
their military skills.

The Communist party is very nleased with the “irst
results of the Socialist competition, as sJ nroudly announced
by the armed defenders of the Motherland. There has been an
increase in ti.e number of otlichniks*® of rated specialists,
and of people who have mastered related specialities, and who

sOtlichnik - Cnc who has obtainad excellent results in combat
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arz thus caparie of taking the place ¢l their comrade in battle.
Thaere are considerably more lcading nodrazeelenlye, chast' and
ships than there were last year. There are meny more inventors
and rationalizers, more skilled hands and curious minds, all

' of which continue to improve the training-matericl base.

The military skill of personnel hias improved and the
commanders and staffs are more competent commanders of the
derazdeleniyg, chast' and ships which have been entrusted to
them. .hey cemonstrated their capadilities in many coperational-
tactical exercises conducted uncder conditions which correcpond
to the demands of modern warfare. This Was clearly demonstra~
ted in the "Vlitava" exercise, conducted in September. The
troops of four friendly armies, the People's Army of Czechos~

lovakia, the Feople's army of Hungary. the Feople's Aarmy of

the GDR, and the Soviet Army, participated Iin this exercise.
: This exercise was a review of the unbreakarble militsry union
: between the soldiers of the Zfraternal armies

.
ek

No matter how significant were the achleven
in the pnast training year, we nust < de satis
must we resit on our laureis. We
greater things and continually mov
best ncocsible sise2 of our time. B
stant ¢ dnge as new e
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continually try to improve
.hi.gh physical and morsl stan

o3
(6]
[ RS
TR S |
4]
3

o

wyr
VY
jte

W 1ot D
Q

0 H\.}
() ()-|'

12}
E
(O RN I (') c.
G
0
<
It
>

o
21
U
(4]

o

3 & O o

S50 6 0Oty of

3
B

[yt]
3 W
£
O e 0L

o]
(70 L

0 by
DO M O

* ﬁ
(\' o
[y
th
3
O
3
]

-
-

)

m [

[¢8

[

v
[Ny

by

W0

i)

-

5

3

S

Y el Myt

O MO

(ORI B RN S IR TS B

131
L]

U
m »
oo
[ o A (E Y e O
s
Q

0
hy 1}
in

o 0

b ot &

N oo
ko Hy

(9]
ot

o
o)
(&R
81
1}
(30
fo IS
(43
[¢]]
[
3

arn

t
7

1§4

[P
3

g

.
"o
'y

.

@]
ts
(oMol S a S e o
1
LT S0 B0

Mk AR Rt SRR

[ ::,:; g b

b by
ot

b0y
th =
13t
(@]
:J 12
[
]

<

o
3
Pl-
4
b

3
L T B
hhy ek U
{4 & 3R
. {0

W]

SOVIET HILITARY PER3ONNZL! SACRIDLY CGUARD AID EZNHARCE
THE HIZIROIC TRADITICN OF "‘EZS SVIZY ARIY AND NAVY  ACHIZVE
NEW SUCFJSS§J IN HMILIPARY AL POLIDUCAL TRAINUIXNG  STRINGTHIN
MILITARY DISCIPLING hhunfs 25 PRIPARED T0 DEITRCY ALY
GF?"“SOQ.
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THE GCAL UST BZ REACHED
By Engincer-Licutenant Colonel Ye., SIHAKCV
(¥hotographs by the author)

es and arms
i cclalist
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of the Armed —orces are pcrtlcioa;
compctition in honor of the 50th v
pover and are meeting the 4%th Ann
Great Octcber with high marks in o
political training. “he initiators o
tition, the personnel of the aviation
commanded by Colonrel A. VASILYEVIYr.
achieved new successes.

Our correspondent visited the in
cf this comoe~1tlon, cot ac~ua;rt 2
and military tralnﬂng of the aviators a
the organization and rethods usec =
equipment and which providz safe £1
successful fulfillment of the 1ilit
missions.

What is the "secret" of the greast achievements obtained
by the personnel of the regiment commanded by Colonel A.
VASILYEVSKIY? It was not hard to find the answer. It is the
resul: of excellent organization of service and indoctrina-
tion work and in the outstanding orgah-zahloﬂ of the work and,
of course, the training of aviation specialists.

Training is conducted in a2 classroom at the airfield.
Drills planned according to the missions which must be cérried
cut during the year.

After determining the topics which must be studied, the
flying and technical personnel are quest*ored anéd the infor-
ration received from them is used in training. As a rule,
tne engineers, while making a ccnplex inspecticn of an air-
craft on maintenance day, test the knowledge of the aviators,
navigators, technicians and aviation speciallsts among the
fiight crews, each according to his own specialty. If there
are any gaps in their knowledge of theory and augmers to
pract¢ca1 questions, these must be filled by studying them

wring pla..ned drills. Such topics as "Special £flight con-
ditions," "Au+onomous servicing of an aircraft," and
"Loading an Aircraft," must . e repeatcd systematically.

mxaminations are conducted in the Regimen%t twice a year,
witl, technical flight confererces held just prior to the
examinations. We would like to explain this in more detail.

The conferences are scheduled for the beginning of the
winter or summer operations of an aircraft park. Personnel
are split up into gioups, and drills are held by sections.
One of these conferences on the topic, "Features of operating
aviation equipment in the fall-winter period,™ was held in
October. Engineer-Major M. LEVENSHTAl presented an analysis
of malfunctions and deficiencies in aviation equipment which
can occur during the fall-winter period, and then discussecd
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the special fzatures of opcrating alrcraft and engines under
winter conditions. <Confeorence work then continued zy sections.
One of these se<tions was made up of aircraft commanders and
cheir assistants, the aircraft technicians and the aviation
equipment technicians. liavigaters and radio technicians were
in another section, and a thizd section consisted of members N
of flight crews who handled veapons and radio equipment.

The regiment had been holding these conferences for three
years. ZExperience has shown us that this form of training is
very successful in acquiring decp Xnowledge of the equipment.

In addition to the seasonal ones, this year the conferences dis-
cussed such topics &as "Operabting an aircraft on a dirt field,"
and “A techrniological graph for preparing aircraft for flight

for a training alert.”

A two~year unilversity to provide for tecnnical efficlency
has becen organized in the Officers Club and has been a (reat
help in raising the level of specialized knowlodge
officers. All the pilots and techricians in the reg
completed this school (excent thosc recently arrived).
are planned so that during the first rrear the students
higher mathematics, theoretical mecheinics, phveics, znd
general cducational discinlines., and Zuring the sncond vear,

&
i

s}
specialized topics such as aer
mation. Lectures on general ¢ a
principles) courses are given by-<t t
tutions of higher learning while t! 5 G 3
lecture on specialized topics. All topics are studied with
relation to a specific type of &sircraft. -For example, duri
lectures on the topic "Runup and takeoff of an alrcraft,
conducted during the aerodynamics course, such guestions
2

stl as,
from what kind of an airstrip, with-what kind of a lsad &and
what is the best angle of tareoff, pertained to aircraft that

are actually assigned to thz reciment. During the coirse on
thermodynamics the instructor dircecited the situderts attention
to the thermal processes which take place when an engine is

running, the reasons for engine surges, and measure to be
taken to prevent them.

The university program inciudes practical driils. The
pilots have for the first time learned how to indepencently,
without technicians, prepare their aircraft for a recurrent
takeoff (sclf-servicing), anc for the first time discussed
rational loading ovf an aircraft.

Drills at the field aerod:ome muct be mentioned when
speaking of training., This is where aircraft construction
and equipment and rulies for conduc*ing nesit-~flight insnections
are studied and where training pilots to independently ready
their planes for next flights is dcne in order to nrevare for
rating examinations. Nost of the work is done, of ccurse, on

maintenance cay, when all the flying and technical personnel
gather at the field.

An aircraft is reliable and flies without any malfunctions
not only opecause it is properly designed and built, but also-.
because TECH (technical maintenance unit) specialists have
done a lot of work on it. They are the ones that make the
adjustments, the careful checks of equipment, who determine if
any parts are worn out ahead c¢f time, and if necessary, who
repair or replace the part, assembly, or unit so that it will
function properly. Aircraft leaving the TEZCH are always ready
to fly any comrat mission for the entire period between scheduled
maintenance checks.
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Safety and the quality of the work done by the T2TH are
closely interwoven. It ics very important, therefore, that
adjustment operations be properly organized, and that the best
technical methods for doing them be selected, so that the
aircraft is not withdrawn from combat training flights for
long periods of time, and so that all work done on the air-
craft be of the highest guality. ‘ingineer-Major I. SUVORCQV,
Chief of the TECH, believes the werk is best done in two
shifts. The specialists can then work around the aircraft
and yet will not interfere with each other. Personnel are
divided into two shifts; the first usually taking €J% of the
specilalists, the second, 4N%., The first shift werks during
the daylight hours, and the specialists can do the worxk in
areas where the second shift would need artificial light,

which cannot always be provided. In other words, the First shift.

has more work areas.

The aircraft is relled into the T2CH area in the evening.
The list of defects 1is turned in this same dav. In the morain
the Chief of the TiCH, together with the chiefs of the
adjustment acquaint themselves with the logs and with the
defects noted during previous adiustment operations (theoy are
"logged in a journal kept by the TECH). Then they inspect
the aircraft and make a final decision on the list of work to
be done (authorized adjustments and supolemental ones). The
technolcgical schedule is issued later on.

These highly qualified personnel ungquestionably ensure
excellient quality adjustment work. Almost everyone in the
TECH-is a rated specialis®: (90%). Participating in the
socialist competition, the men have in honor of the 50th
October Anniversary, pledged that €055 of them will pass *the
examination for Specialist 1st Class, and that 38 men will
do guaranteed work. This pledge has already been fulfilled.
As of the 49th October Anniversary 41 men wvere authorized to

affix guarantee stamps, and five groups had DLeen designated
as excellent.

For many years the group commanded by Captain Technical
Service S. TARASOV has occupied first place in the TECH. Not
long ago this officer completed work with a correspondence
course institute and became an engincer. His high level of
theoretical knowledge and rich practical experience have been
a great help in indoctrinating his subordinates ancd organizing
their training. This officer maikes use of many types of
training: group drills in classrooms, individual assignments,
and technical critiques. ~

This group pays special attention to training new replace~
ments. Captain Technical Service S. TARASOV first acquaint
the young soldiers with the documents they must use during
their work. Then he goes over indivicdual theoretical questions
to refresh their memories as to the functions of instruments
and check equipment. When the novices carry out an assignment
they have assigned to them an experienced mechanic who helps
them master the technology involved in the assignment. The
young specialists is not permitted to work on his own until
he has been monitored tvo or three times.

There is a special plan for newly arrived technical
officers which prepares them fcr independent duty. Along with
the group chief, they agree on subjects which they must study

and definite dates are set. They take the course credit test
in about a month.
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Not i1ong ago specialiszts in the ¢group reequipped a labcra-
tory. The raticnalizers made ali-purpose stands which can be
used to monitor all instrumcnts, the oxygen cquipment and the
automatic pilots. Now, in order to check the autcmatic pilot,
for example, ail that is required is to zet it in place on
3 4

special brackets., connect
and the parameters will be measured.
on the automatic pilot test stand.

The check
Suppllies are led to them.

the plugs, cut in the toggle switch,

Y

sets are mounted

The control panel, plug connectors, and parameter lists are on
the front of the stand. The stand also has an elecirical circuit

strung near the work area.

imilar

stands

have zeen bailt

for checking fuel systems, flowmecters, and piloiing and naviga=-
tional instruments. Personncl are abhle t0 save appreoxinmeiely
15% of their time by using these standz. Work efficiency has
increased significantly. <
The group hac plecged itself o develos foir ratignelizer
suggestions and put them into oorraticn In honor cY the 4%¥ih
October Anniversary. The aviaters over-I:15.11-4 thelr olan
by submitting ceven sugaéstions. the malariiv of which have
already reen put into operation. Mor axamnla., an athachoons
winich simplifies adjiusting the flapn irdicators I3 I successiul
use, HNow one man can perform this oncrzilcs, Inzicad 27 three.
The ¢nftsnn-d_s for checking direccticnal gyros. tho auzcratic
pilot transmission ratios and the UGPK-32 Zlzic. have Zmen
modernizad,

The increase In the technical knowledge among the swecialists
in this group» has resulicd In clmo3T all marsonnel noving
mastered- related specialties. ancd sons have eves nacterad
two or threc. Here are ithe nanes of come of %he tes™:
Extended-service Sergeants . lSavcienkov, V. Flskuncr anc
A. Kryzhev. and Major Tochnical Scrvice Rezserve F.o SHLANDAUCY
who is a veteran of & Chast' of shockworkers of Communist Labor

Along with the regiment, b ist F. SHLIDDAYCV has
seen a lot of military action. ile has served in the regiment
as-a junior aviation specialist, an aircrafit ifechnliclian, and
&s an Sguadron Inginecr. Durint the Greatbt Pazirioctic Yar he
made sure that hundreds of comba:z ~issions were Sloun.

Addressinc the men, 2. SHLAITDA Jrzhrnicel
Service N. SHUNIIILIN and V. DUZROV3IILIY. “Zer In arn avriation
squadron, and other veterz.s in the chasi', wlilllingly »23:s on
their combat experience, *ell fhaem cf fhe self-szcrifice angd
heroism of thelr comrades. and abcut thelr ¢lorious millitary
traditions,

The cougat history of the roginent tegan 25 vesrs r:o,
during the grim war years. IThe ragim-ont oonllet ite first
fight on 7 Gctobker 13541, Zigint fas:t 32 hoember & concentr-
tion of tanks and mechanized chaci' in ths Yukhnov-csal'sk area.
By 8 October they had alrcadv Zlown 0 soriiss; 1€ Curinc :the
day and 4 at night. The aviators deztroyed 1% ianks and 25
trucks loaded with inf antry anc cargo that first day. True
to their oath, thej spared neither sirength nor their lives
in the sgrugglu to frees the iotherlanc.

The explcit of the crew commanded by Senior Lieutcnant
S. GIGIN will live forever in our memories AS aircraft was
returning to base after a successful sonb;ng nission it was
attacked by 4 enery fighters. One of them managed *c hit the
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.target, the fuel tank erupted and tha Tlames spread quickly.

The crew had time to ball out, but kelow them was the caemy.

Thay quickly made the decision to ram sthe burning alrcraft

irto an enemy column on the ground below them. Senlor Licutenant
GIGIN and Corporal Kashnikcv met a gallant death, repecating

‘the deathless feat of Captain GASTELLO.

The aviators avenged the death of their comracdes. During
the night of 2 December 1941, they hit the airfield in the
city of Klin so heavily that the enemy was ineffective for a
considerable period of time. Not one of his aircraft todok to
the air that day. 35 Messerschnidiz and Junkers were destroyed
during the raid.

. Sparing no effort and wasting no time, the englneers,
technicians and mechanics provided uninterrupied operation of
weapons and equipment and, as always the Communists provicded
the examples of heroism, bravery and self-sacrifice. Zveryorne
competed with them but none bested them.

The chast' flew almost 100 sorties during the batiles
for the capital in 1941. During the war it flew a total of
1110 sorties, dropped 6000 bombs on the enemy, destroved )
75 enemy tanks, burned £5 vshicles, cdestroyed 212 airplanes
and €5 railroad cars and blew up 14 depots. This is far from
being the entire list of military successes achieved by the
aviators.

Much time has passed since those battles. But, when the
regiment celebrated its jubilee in the summer of 19€6, the
veterans once again gatheéred together. They saw glorious
regimental banner in good hands. The aviators in this leading
chast' honor and multiply the gloriou:s military traditions.

"There is no higher honor for us," they say, '"than to
carry forward the banner which won so much glory in battle
to multiply the flory and grandeur of the mother socialist
state.”
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A regimental veteran, #Major
“echnical Service Raserve Pavel
Anixevevich SHLANDAKOV, wor#s
in the reginment even now. He
passes on all of his skill and
rich combat experience to the
youncer versonnel.

In the pnotograpn: shockworker

of Communist Labor 2. A. SHELANDAXOV
prenares an installation for
operation.

. Aircraft inspected by n
}  Aviation Xecnanic, Sergea
i on Extended-service G. Be
* nead no additional checks. He
Y nas never failed to note a |
malfunction or defect. 1HNot
without reason is he con-
siderec o Ze a highly quali-
fied technician. In the
photograph: Specialist ist
Class G. Belikov checks rudder
fastenirgs.
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Tekhnika i Vooruzheniye, Ne. 11, 1%9€€, pp. 20-15
ARMS AND THE REVOGLUTION
By Englneer Captain 2¢ Rank V. DIM'YAIIOV
The production achicved by the workers in the Sestroretsk
arsenal (now the Instrument Works imsni S. P. Voskov) has an
honored place anong the revolutionary exploiis performed by
the Petersburg Proletariat during heroic 1517. ’

Boldly and decisively setting out on the path ¢f revolu-
tionary struggle, the worker¢ convarted the Sestroratsk A:sena’

into a veritable Bolshevik stronghoid, Ints a military arssna
of the Revolution. With wearons hand they have stormed ‘orwa:a
to fight the bourgeois worlc andé protect what was woen during ;
the Great Cctober, tne Civil Var, and ihe Great Fairioctic 7Yar. |
During the mos: difficult days Tor ocur Parity, the worxers %
in the Sestroreisk Arsenal hid the Izaler of the revoiution,
Ve I. Londin from the nursuli of the Frovisicnal Government,
and for this act deserve specicl recogniticn from all of the
Soviet people.
* * » #
]
B"ArmS - no natter what the cestl re able tc win
the fight for freecdom and Iustice oniy us2 of force
and the loss of much dlced.” wzotc thoe urg Commitise
of the RSDRP {Russian 3ocial Denocratic Laror Zariy) afisr inhs
Tsarist Government, the tricks and iIntriguss cf the lerenskiy
Government and opposition from zl1 manner of ccunter-revcelu-
tionaries. As V. I. Lenin stated, nore. o :uese obstacles
were able to stop, or will be alle to stcp, tne armed worxers. f
"Do the odpressed classes have arms T was exectly :
this question, raised Ly Viadimir Zltinn 3 "zhe main :
point" in the Fzil of 1917, when rsrvaluii ziviziss in
the country reachied & nigh poall. Hunt = anc shions ;
guns, revoivers and sabers, &1l wIrs o the deaonlz. ¢
But the most important. the weason 035 ed vy the
Petr ovrao Proietariat was ths 7.¢7 ced by tho
workers in the Sosirorctsk ersenal.
The ertisans of the Sestrorstizn, vhich was locatsd vary
close to the capitel of Russiz, had ziveys feit the pousriud
revoluticnary influonce of the Leser nurg proistecsiat and its
vanguard, Lhn resresentatives ol the Loninist Party. Cn the
ev2 of the revolution Rolshnaviii Idaas znd 2loginsg wers wravelant
throughout the enterprice., 3Six fhouzanc of Ltz colleciives o
rallied tae Cor~unisis who numbored aboub 15% of 211 oF the
workers arours them. OFf ihe 15 maonbrrs of the grsensi's
committece, 1C were Bolshieviks. 34 of the others were sympatihetic
to our party and gravitateé to it. ;
3
The workers elected as Chzirman of the .Arssnal Con ritt ce, i
a master gunstock joinar, 3Semen Petrovich Yoskev, a working man H
and a revolutionary. Thc piant now hears his rame. AS & §
youth of fourteen he had aliready experienced the "jusitice™ of {
autocracy when he was arrested for distridbuting rsvolutionacsy
prociamations and thrown into jail in Politava. He pariicipatec
actively in the 1905 Revolution. He emigrated in order %to save
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himself from prosecu*ion. In 1%1€, Zenmen Pztrovich lead the

oA MO0 P'.“

4
largest strike of joiners ever hel< in the USA. He was we:il~ 3
‘ known in Texas and Boston as a trace union é&ctivist. 1In New :
York, he founded and edited the newspaper Novyy ¥Nir. . :
: As soon as the news of the Pebruary Reveluticn reached
? America, he took the first steamship tc his Motherland. He :
§ was immediately sent by the Party to the Sestroretsik Arsenal .
f to work as a joiner.
H
The Arsenal Committec headed by S. P. Voskov was noted
‘ for its militancy. No administrative ban, rno threat bv Kerenskiy, 3
who had, according to one of the recorcs from the Sestroretsk 3
; Arsenal, began to stamp his feet, could stop the arms woirkers i -
i They started to hide rifles in secret depots anc they actively s
i interfered in the affairs of the adminictration. Hindreds %
% and even thousands of rifles, bayonets anc bullets "leaked” 2 -
| from the works and fell irto the reliebhle hands of the § %
! Petrograd workcrs. WYWhen V., I. Lenin cumnonsd the Farty and 3
the people to armed rebhellion, the Sestroretsk Arsenal became % E
a ¢enuine revolutionary arsenal. % ’
The Sestroretsk worxkers, trustoed Lezniniscs =
perfectly their tasks and their plzce in the Xev g
With their very cwn hands they created the arns i
winning freedom. As far as skill and productlo £
were concerned, these workers were Dy nirth wea 3
there was no proslem in thet area. %
It was difficult to Force the arms. The summer and fall % i
of 1917 were especially diffigculit. There was nct encugh 2
steel, vig iron, and, eooccially, non-~Iferrous n=atzls. There E
was a critical shortage of coal; in Cctoker the ciiv eceived =
but 1% million poods* of coal. The Navy IJepariment ané the
Main Artilliery Directorats alons raguired 32, million woods or
almost four times what actuglly arrived iIn th e Th2
arsenal got by on a very m=ager coal ration. e v the
, capitalists, criminal cCtiVlt} initizted by rgecis
; powers, and the lack of resourccs further in thn
; difficulties.
1
§ The bourgeois press giloatec. They noisily triesd Lo prove
i that labor product 1v_hi wRsS (ecreasing Tecause the worxday
E had been shortened from eleven o5 cicht hours and ~uch iime
: was given over to municipail affalrc, llowever, this uas no:
the problem. Energetic measvres wers raeguired <5 that ihe
Arsenal would be provided with nccessary raw materials without
which production would stop.
Measures were taken. ot oY thz bourgecls admi tratior,
but by the factcry an¢ works cormitiess, which consliciad of
workers. The Soszirorctsk zavien {woriks commizice) werkad
very haré and dié & greai Cea.. T+ was deenly lrviival, noz
only in the o~g“nizatfon of nroduction hut in all zZochnicel
questions. HMembers of the workers commissions kezi a close
watch over the eguipment and managed to repair or rzjlace worn
lathes anc eliminate technical drolams.  The Zavken alse hunted
for the necessary raw materialc: 32 poods cf rnighsceed cutiing
steel vere found in the Putilov Uecrks ancd 20,000 poods of steel
required for fuzes were located in ithe sireetcar barn.

®iny

T¥: Cne pood eguals 3¢ pounds.
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S. P. Voskov went to the Donkass for coal; the Arsenal
was threaterned with a complete stoppsge. The Chairmen of the
Zavkom carried out his mission ir excellen: fashion. Afior

his trip the coal received by the arscnal increased to 13.7
thousand poods, a 1l4-fold increase.

The tremendoucs cffort put forih oy the armsenskors vas
crowned with full success. 2y 1916, the warks was producirng
450 rifles in one ll-~hour working day and by 1917, the output
had increased to 500-529 rifiss in an S~houc working day.
This was how the cbnscianb-cas, woelli-organizod workers ?arty
answered bourgeois sabotage and slamtor. The fevolutio
needed arms, and they were belng received in aver-increas;ng
guantities,

In the meantime, the counter-revolutionaries, Trightenced
by * he workers' activities, prezarcd a coul. In Aucust the
traitors surrenderecd Riga to the Gorman *rosns. Unfer the
nretense of a military threat o the govuonment & Cossack
Division was dispatched to »:t down tha Peirograd reveluilion,
Kerenskiy placec tne cntire Petershurg ![Llltarvy District at
the disposal o7 Yornilov., On the followin~ dzv &z secrot oxder
was prepared. Petershurg and lronntidi wors: ~Ilzczd under
martial law and drum-head courtmartials wers acain "a.tifutad.
Their primary mission was to diszarm the workers in the factorlies
and plants. This was the plan for destroying the rewvolution.

The Bolshevik Party, in its addreszs "ic 2ll working
people, to all tie workers and soldiers in Peirograd.” called
for them to resist the nmutincers zné haelped organize the
resistance., Larce detachments of Red CGuards werce s2nt to fight
Kornilov's forces. Within 24 hours workers datachmantes had
reached a strength of apnrexinmacely 160,000. However nmzny of
the plants only had & few dozen rifles. In the Ileva reglon,

32 of 35 plants had no wesapons at &li. During those cdays of

serlous daugcr to the revolution, the momentous words of the
lshevik Party influanced the workers In the military enterprises.

wOrker control over the Sestroretsk, Putilov, ammunition,

and other works permitted the 2oi'sheviks to provide arms and

ammunition to the young Rad Guards during the fight with

Kornilov.

The Sastroretsk Zaviom acied Cecisively., It estadblisned
guard posts and set uD Boi'sneviks at the ¢aies so that all
of the depots and the issue of wzapors wer: under thelr control.

The comkined force of +the

disappear; they muttcred at sec @
and nacde noises at meetings anc tnerirgs of the tourgeois
parties and sat in the governnent. The workxing class clung
to its weapons., It gathered thoem up end prenared for the
approaching battles. FNore and more of the ed Guardsmen from
Vyborg, Vasil'yev Island, Narva, and other of the city's
suburbs received large Jhlorcnts of arms and smmunition from
the Sestroretsk Arsenal. Som: of the arms were kept in the

r slutiona:; fighters-—~werkers,
soldiers and sailors--soundly defeated the counter-reveliu-
tionary forces. 3But the counter lutionis id n

T e

-

Gulf of Finland aboard cutters and, until the beginning of the
uprising, aboard Avrora which was moored to a dock at Galerayy
Island. During the night of 19 and 20 GOcitozer Yin order to
prevent further distribution of arns" a detachment of so-

called disabled soldiers were ordered to take over the Sestroretsk

Arsenal. This changed nothing. Arms 3till continued to be
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distributed according to orders issued ky the Zavkom. Just
prior to the Revolution 700 rifles were traensferred to thes
members of the Military-Revoliutionary Committee. And finelly,
without any order of any kind, almost 1,000 rifles were issued
on that historic night of 24 and 25 October.

Viadimir Ilt'ich, the leader of the Revolution, on 24
October, wrote to the Central Commitiee, "In ro case should we
leave power in the hands cf Kerenskiy and Company until the
25th; we should decide the matter today, either this
evening or during the night."

On that very day the arms-makers gathered on the preanise
of the summer theater for a meeting. A tall young man with
glasses, who looked weary and nale, cs»lke in an impassioned
manner. Thiz was V. Volocarsitiv., He rezorzad thnaet the
Sestroretsk Detachment oF the Red J.rmy had been entrusted with
the job of quarding the revolutlonary headuuarters - Smcl'nyye.
The news was recesived with g C¢. cnthusiasm. Within four howrs
after the h:et¢ﬂg a large cc chment numbering 807 nerscns, ]
formed IiInto echelion and mo"ac our t5 Peiershurg. ITv the ;
middle of the evening the seccnd Sestroreicx dotachmant asrrived
in Smol'nyy. 4
Upon orders Issucd ny the ilijiftarvs-Recsluilicnars Comnm- ‘
ittee, more and mere detachments of Zed Suards arrived fron p
various other recgions. Arms fronm Scsirorsizio were clzic rnrought 5
in and were issued to the Red Guards by &n Arscnal worxer, 3
N. Yemel'yarov. The Revclu*ion had hegun. §
ther cetachments cf armc-raliers were given nilitary %
missions by the Militarv-Revolutiocnaryv Committze Hundreds :
of Red Guardsmen, headed by . CGryadinskiy, succacsfully .
completed the operation of seizing thirteen of the Peiershurg -
Printing houses. The Detachment cormanded »v AL MNikitin ey
blockaded the cadecs from the Znglineer cschool and forced %?
them to surrender. The qwapcns vhich hac¢ been stored in the A
school arsenal were quickly lIcaded on trucks and soant e .
Smol'nyy.
Block by block the city fell Into the hands of the
Revolution. Numerous detachmenits of Red Guards, salliors, and
soldiers moved towarc the ralace 3guare to relp sicmm the last
stronghold of the bO"”geoi ie. A large Sesiroretsx defachnent,
armed with weapons uncy head produczed themsslives, alsc moved to
the Winter Palace. The banners oorne by the arms—naxers had
but cne proud word "Revoluzlcn.”
The Socialist Revoluiion was vickorious. Along wiih oiher
leading membors of the nrelatariat tho Sasircrotcx erms-makers
confidently fouqght Tor freecdom and to »roctect vwhat had »een
won by the Greet October. They have fully jusiified the
high evaluation by the Bol'shevikes vho, even nhack In 18253,
had written in their newcsaker inat cthe Soctiroretsk workers
stecod in the van of the *c»olttionary prolectariat because of
their high levelcf cognition and zrgenlization.
The 7.62 mm rifle designed ©y S. I. Yesin has 1:s nlace
in the history of our country as fhc srimery wzancen of *he
victorious u-o‘c ariat. It is net onlvy famouz Tor ihak, Iis
high reliability and excsalilenrt niliitury cualiiies doz 4o its
excellent construction and the ocutstanding cualliiy of mzial
and craftsmansnip. give this wezpcn an xtracrdirary iong
military service life. )
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The 7.62 mm Mosin rifle has undergonc constant improve-
ment. The arch sight on the liosin rifle and automatic cifle
was designed long before the Revolution by D. P. Konovalouwv
who spent all of his adult life working in an arsenal. 1In .
1916, the Arsenal was producing automatic rifles designed by
the famous arms-maker V. G. fadorov. Rhe outstanding cesigner
F. V. Tokarev created six models of automatic arms at this
Arsenal. Another master who worked zt tils Arsenal in 1910
was V. A, Degtyarev, a well Xnown de51gner of infantry weapons.
These weapons designers enriched cur army with excellent
models of military weapons which provided outstanding service
during the year: of he Great ratrioitic Uar.

The engineers say, '"show nme your machinc tools and I will
tell you how you work." The master crafitsmz2n in the Sestroretsk
Arsenal worked well, with great precision. Thszir machine tools
were also excellent but unfortu ﬂate*y were imported ancé foreigne.
We were forced to pay exhorbitant nrices in nure gcld for thic
equipment. This same situation exixited in other plants. This
shortage of nmiachine tools had & serious effect. on the rations
ability to speed up the cevelopment of its economy and buiid
up a machine-building industry, to say not u;ﬂg of freeing the
country from depcndcncn on foreign pro’uction ané providing
for defense of the country. The creation of & machine-tool
industry was a definite problen.

D

.1

Again the arms-workers, with their many vears of production
experience, came to the aid of their ountry. The Northern
Arsenal became the first governmental ocl works. The Sestroretsk
workers initially started to produce drills and cutters, and
then gages, calipers, and even micrometers. The production
list steadily increased from yeer to yecar. DRy 1934, they were
producing very accurate screw-cutting lathes ard in 1937,
they were instructed by the Academy of Sciecnce of the USSR
to manufacturing a unique machine for intecrating differential
equations. The kinematic circuit of the machine was very
complicated. They were forcod to manufactur=sthousands of various
types of shafts, bearings, gears, anéd other parts. Soviet
science was not fortunate enouch to have exparleuced tcol and
die makers. When he accented the new machine, the leading ship-
builder ancd mathematician, Academician A. N. Krylov warmely
congratulated the workers for the cgreat value of the idea
tnat they had brought into keing.

Constantly improving production and mastering new
models of tools and equivment for our industry and the
personnel of the Sestroretsk Arsenal remembered the fine
professional traditions establishecd by their fathers.

In 1941, after the Great Patriotic war had &lready begun,
the workers had to convert to arms production. There were no
blueprints nor was technology eur‘LCLent‘y c¢cvelonad. Pro-
duction had to be orga.iized immecdiatcly. !icdals were designed
and the parts given to the better gage-mekoers.

Jre

They very carefully made the first five items. 3But this
time the tool-makers were unsuccessful; it appeared that the
arms did not correspond to the specifications. Time and again
thev took the models and items apart andé exarined them. The
parts made at the Sesiroretsk Arsensl were octter maiched and
machined than parts produced by mass arodnc-lo". This turned
out to be the reason for the failures. When the clearances
between the basic assemblies were increased the weapons
started to work without malfunctioning. Fortunately, the
weapons did not have to be completelv preciscly constructed.
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Now it was necessary to move

i ies production.
But the situation at the front began to worsen. The enemy had
(=4 -

————

reached the Sestro River. Ths Arm

makers were forced to move
to Leningrad, into a shop in one of the plants which had been
evacuated. The gage-makers themselves had to install the
lathes and presses. Sometimes, when there was no electricity,
they had to turn the transmission kelts by hand. In spite of
all of the difficulties, *he workers continued tc vrovide

5 the troops on che Leningrad Front with weapons. E2ach day
hundreds of units were sent directly to ‘the front.

By 1944, the war already had moved far to the wast and
the Governnent made the decision to again start the Sestroretsk
Arsenal on peacetime production. The copiers once again became
tool makers.

During the period of th iar Dive-year Pl
, gave the government a 7€.5 m
' the price of tools was lower
! 25%. By 1555, the volume of
: as compared with the pre-war

an the Arsenal
le prefit, even +nougn

“c & figurc nelow the original
cn hal increased 3.5 tines

~
U

*

. The Sastroroisi: Arsenel filrew in ous countrsy o

: begin proquc;*on of the so-c C-zlloy zccl. Ziripz

; 0f hared ailoy are affixed o ing edooes oF the focl In

: order to increasce the produc tathis rziors.

! Cutitcrs of this design funckt Lettor 2 do ordinzoy

. cutters. iHowaver, only one cach z=irins Lo actuslly

; used in machining the matel. o oedne 15 worn, tnt tool,

: along with the e »ensive gll e cdiscarded.

.

? Kot lung 2go one of the kevrs in & z Arsanal

' developacd a new cutter design. [Hic original z aflfixing
thc :t*:wf aillows thnam o be rotated wich weozr Lo Five lges

, oi each strin, rather thaen ona, arc vzel. 7Thanys to this

] ingeniousn method, the tool-uorkers hzve achiscvel nore economic

% d effzctive use of harxd aglloys., An antire shop iz ncw

: producing tools with hard-alloy change ¢ rsiripc.

: The pldnt is producing nmillilion: of iis victh nard-zlloy

‘ :iw:, grect mumbers 0F Lino arc <Slol 17 wLarlous sizes and
various vood-woriztng oot Tue cnc ci otand ztiil Ir zhe
tool nunirnenc, Technlcel sl air-vorzlng denondcs

i first »5 &1l con the laths o Jhe counicy roeds

: effcciive, .ong-lacting, = Tt ouculid ke rery

‘ beneficial if wo could ma : deformation g£r/sten
of ma.ufacturing drills. o ¢ cut expenditures
for exponsive metals o tho

Thus, the toclmaxeors contirualily scerceh for better meinhosds.

; They arc oxcaading production areasz, increasing pousr., con-

‘ tinually improving labor organization and procduction efficiency,
1ncornorating tachnical esthetics, and mastering rodern methods
of planrnning ani ieadershin.

The inheritors of the revolutlisnarsy, milliiary, and lakor
traditions of the Sestrorcisk dvnasir vill ¢grect tne iublilee
of Soviet powsr with great labor successss.

. ew
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Almost 25C years ago the
First 47 nmaster craftzmen
arrived at the Socztroreisk

Arsenal, Strengthenel by
sevoral gererations of
talented Russian nmaster
raftsmen, the northern
arscnal for ¢
formad here an
the centers of the Revolu-
tlionary movement of the
Petersburg Froletariat.
in the photogradh: The
administration building oI
the Sestr zx Arsengl

Hozks

- e s Vb

£rom 18%1 to 1902
worked the Lirector
of the Seztroretsk

Arsengl
the designer of the Russian
7.€2 mm rifle
1891 rocel

Sergey Ivarovica Mosin
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viorxs Administration 3Bu
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SINGLE SIDE SAND RADIO COMMUNICATIONS

By Engineer Colonel V. YAGODIN

4

*  With ordinary (double side band) radio telephone communications, the
transaitter radiates oscillations of the carrier frequency and two side bands
of frequencies -- the pper and lower side bands, which are formed in the
procoss of modulation. The radiated power is distributed unevenly among these
oscillations: two thirds of the power is radiated at the carrier frequency,
only one third being radiated at the side band frequencies. lowever, the
message being transmitted is contained only in the side band oscillations.
With single side band telephone communications, the transmitter radiates only
one side band of frequencies, the second side band and the carrier frequency
being suppressed. The suppressed frequencies arexeinscrted in the receiver.

Single side band radio cormunications has a number of advantages over
double side band communications. All the transmitter power generated by the

output stage tubes in the transmitter is used for the formation of oscillations
in one side band.

The maximum current amplitude in the antenna, corresponding to the
greatest value of modulated signal envelope,is twice the amplitude of the
carrier frequency used in double side band transmission. As a result, the
voltage of the signal received is doubled, which is equivalent to an increase
In transeitter power by a factor of four.

The frequency band radiated by the transmitter is divided in half, the
pass band of the receiver is correspondingly divided in half and the power of
poise at receiver is thereby decreased.

The reduction of the pass band of the receiver produces an additional gain
in the received signal power signal/noise ratio, by a factor of two. HNo dis-
ruptions of phase relations between oscillations of carrier and side band
frequencies are present, due to the nature of radio wave propogation. This is
equivalent to an additional power gain by a factor of two.

It is thevefore generally stated that single side band transmissiona,

depending on radio wave propogation conditions, gives a total power gain of .
8-16 times.

Thus, an ordinary | kilowatt radio telephone transmitter transmitting the
carrier frequency (at maximum loudness) develops a power of only 250 watts in
each side band. The same effect at the receiver can be produced by using a
single side band transmitter of only 0.25 kw, )

Reducing the spectrum of radiated frequencies o one half, if the crowding
of the radio spectrum (especially the short-wave suectrum) is kept In mind, is
another factor of prime importance. The radiated frequency spectrum has practe-
ically the same width as the spectrun of the low frequency modulating signal;
almost all the radiated power Is concentrated into this band width.

Strong signal distortions in the receiver causcd by a sharp decrease in
carrier swplitude due to fading do not occur with single side band communiecations,
since the carrier is reproduced directly in the receiver. The required trans-
mitter power is reduced by approximately 25% due to the fact that no radiation
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occurs during pauses in transmitted speech, and the required transmitter power
‘ is proportional to the loudness of the transmission.

The development of single side band radio communications has involved
certain difficulties caused by the necessity of reinsertinz the carrier
oscillations in the receiver with high accuracy, as well as the necessity of
using filtering devices with high selectivity for supression of the carrier
and unwanted side band. The considerable cost and complexity of equipment,
difficulty of servicing, adjustment and repair and low operational reliability
have limited its application. The achievements of the last ten to fifteen years
in the area of frequency stabilization, design of high quality filters, radio
circuit elements, vacuum tube and semi-conductor devices have allowed the
manufacture of single side band radio communications apparatus of high operational
stability, relatively compact size and low cost. Siangle side band equipment has
become widely used in commercial and military short wave long range commmications
- lines, both in stationary and mobile applications.
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Figure 1. Rlock diagram explaining the production of a single side
band using filters and balanced modulators:
BM-1, BM-2, BM-3, balanced modulators; F

N

1 Fz, F3’ filters;
01, 02 carrier frequency escillators; 03, quartz driving
oscillator; A, multiplier; PA, power amplifier.

The formation of the signal of one side band may be achieved by scveral
methods. :n essence, the problem can be reduced to transfer of the modulating
low frequency signal to the RF frequency area. This is most often done in
practice using filters and subsequent balanced moldulation, Although this

requires considerable energy losses, high suppression of carrier and unwanted
side band (up to 35-90 db) and stable operations are zchicved.
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Using these devices (Figure 1) the side frequency bands are separated
and one is suppressed. The increase of separation between the side bands is
necessary bezause they differ from each other very little. The low frequency
signal containing the information modulates the carrier in tha first balanced
todulator and the carrier is suppressed; at the output of the modulator oaly
the upper and lower side bands are present. One of these is filtered off by a
highly selective band pass filter. The degree of suppression is determined by
the frequency characteristic of the filter, which should have extremely sharp
slope, so that the flitcr will separate side frequencies differing by 0.2%
(in relation to the carrier). At the same time, the filter should pass
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frequencies a few hundred cycles from the carrier without essential atten~
uvation. These requirements are satisfied by wide band quartz or electro-
mechanical filters designed for frequencies of 100-500 kHz, They attenuate
the unwanted side band by 50-60 db and more.

[

; placed into the radiated high frequency area. Depending on the value of the

: first carrier and the width of the operating frequency band in the trans-
mitter, two or three stages of balanced modulation may be used. The single
side band signal formed is amplified in the output stages of the transmitter
to the required power and fiitered using oscillating circuits.

h 1 With repeated balanced modulation, the side band frequencies are dis-

BM-1 i
} | i
\ F . . ;
e + 1 1 Oc lh £ !
Audio Ill ‘
signal i
) 13 M-2
—

Figure 2, Block diagram demonstrating phase compensation method of pro-
ducing single side band:
i., vide band low froquency phase shifter; i, , high frequenly
pllxase shifter; BM-1, BM-2 balanced modulators; 0 , carrier
escillator; f, folluwiig apparatus. ¢

The second method -- the phase coupensation method (Figure 2) -- allows .
a single side band signal to be formed at the frequency radiated by the trans-
mitter., The amplitude modulated signals from balanced modulators BM-1 and
BM-2 are applied to a common load. Since the audio frequency signal and the ;
carrier are phase shifted by 90°, the components of one side band of each

signal are compensated (balance out); those of the other side band are aug-
mented.

In order for the degree of suppression to be sufficient, the phase shift
between signals must be maintained at precisely 90° »nd their amplitude must
be exactly equa! in each modulator. The required phase relations of the
signals are provided by wide band low frequency and high frequency phase
shifters. The wide band low frequency phase shifters are the most complex
elements of the system, and allow an accuracy of phase in the 300-5000 Hc band
of at least 0.2°, and an amplitude precision of * 13, Due to difficulties in
maintaining phase balance and amplitude balance of the signals during usage,
the degree of suppression of the signals of the unwanted side band will not
exceed 40 db (voltage factor of 100). Therefore, this method is primariiy
used in radio amateur designs.

RN L e E AN R L OB A rsmmermn e s oA 46

A third, combined method differs from the first two in that it requires
no complex high frequency band pass filters with high selectivity or wide
band low frequency phase shifters. IHowever, the signal transmitted is dis-
toirted in apparatus designed according to this third principle. Noise (whistling)
appears due to inaccurate phase shifting of the high frequency carrier and
incomplete balance in the modulators.

The single side band signal is usually formed at low power levels (0.1-10
watts) in order to suppress the carrier and unwanted side band as completely as
pessible, as well as the secondary radiation (combination oscillations) formed

U AU A I F A M P TN
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in the balance modulators, Then it is amplified in the intermediate and out-

put amnlifiers of the transmitter to the required power level. The amplifier
should not distort the signal, in order not to decrease the intelligibility of
the message being transmitted or cause spurious radiation, creating interstation
interfercuce. This is especially importesat in multichannel commmications, where
combination oscillatioms may result in the conversation on one telephone channel
being heard in 2nother (cross-talk).

The selection of type of electron tube and its operating mode is of primary
importance in reducing non-linear distortion in amplifiers. Tubes with large
straight scctors in their characteristics and parabolic lower curve sectors
{with so-cailed "left" characteristics) are preferable. Operation of tn2 tube
with a cut-off angle of 90° is amst suitable. For this same purpose, negativa
feedback is useu in amplifiers; the essence of negative feedback is that a
portion of the voltage from the output of the amplifier is returned to the in-
put in counter phase. This results in a reduction of the amplification of the
primary signal and of the frequencies causing distortion. The weakening of
amplification of the primary signal can be easily restored, whilc the signal
distortions are reduced.

In orcar for the frequency stabiljty of the osciilations radiated to be "
high (for examnle, no worse than 1-107° in the frequency band between }.5 and
30 MHz), al: subcarriers transforming the signal are usually created by a
common master oscillator.,
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Figure 3. Block diagram of single side band receiver.

Modern transmitters use excite.'s with quartz-vand stabilization. In these
transmitters, the large number of operating frequencies are stabilized by one
basic crystal. These exciters form a net of highly stable, extremely precise
discrete frequencics with intervals of 1 KHz, 500 or 100 Hz. All the required
frequencies are produced by addition, division and multipiication of the
stable frequency of the basic crystal.

The receiver used in single side band radio transmission is a super-
heterodyne with double frequency conversion. (Figure 3). The signal received
<nters the RF amplifier RFA, then is twice converted in balanced converters
(0,, CM,, 0,, CM,) to the lower intermediate frequencies. The first IF is
seiectea ra%her igh (2-3 MHz), the second iF -- on the order of 100-300 KHz.
The primary amplification of the signal is done at the first IF.

The side band is separated by band pass filters F, and F,, then goes to
demodulator D, to which the local carrier oscillator output i§ aiso fed from
oscillator Oc. A low frequency signal is formed at the output of the demodula-
tor, then go€s through amplification to the final telephone apparatus.
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The first heterodyne H, is an oscillator with quartz band frequency
stabilization.

Relative constancy of the signal level at the transmitter output is
provided by the automatic gain control AGC, acting under the influence of
the residusl carrier (pilot signal). The rectified negative voltage of the
pilot signal from the AGC detector is fed to the grids of the RF and IF
amplifier tubes, causing an inversely proportional change in amplification
of the receiver,

The carrier frequency which is reinserted (in the receiver) and that
which is suppressed (in the transmitter) should be synchronous, since
inaccuracy in carrier reinsertion reduces the selectivity and naturalness of
tha signals received. For commercial telephone transmission, synchronization
should be within 10-20 Hz. In telephone transmission when natural sounding

_speech is important and with secondary multiplexing of a telephone channel

using tone telegraph, precise reinsertion of the carrier, both in frequency
and in phase, is required.

This strict requirement is fulfilled: precise automatic tuning of the
frequency and high stability oscillators are used., In the first case, the
carrier oscillations in the transmitter are not completely suppressed, but
rather are retainud as a residual carrier at 10-20% of the maximum radiated
power. In the receiver, this carrier is separated by a special narrow band
filter (pass band 50-i00 Hz) and a pilot signal is developed which is used
to tune the local carrier oscillator automatically. The pilot signal is
amplified an¢ limited to eliminate the influence of fading, then compared
with the local carrier in a phase detector. A voltage of the proper magnitude
and polarity is developed at the output of the comparison device. This
voltage is used to operate an electric motor which yotates a variable con-
denser to change the frequency of the first heterodyne until the frequency
of pilot signal and local carrier are identical. However, this automatic
tuning of frequency requires an additional expenditure of power for radia-
tion of the pilot signal, and complicates the receiver (since an additional :
receiving channel must be created). External random and intentional inter-
ference will hinder the operation of the automatic tuning system.

Modern techniques for the production of precise frequencies allow fre-
quency stability on the order of 10-7 to be produced in the short wave
frequency range (3-30 Miz); at a freouency of 30 MHz, synchronism of suppressed
and reinserted carrieis with an accuracy to 1-2 Hz is possible. This method
eliminates the necessity of automatic tuning of frequency, and simplifies the
receiver. However, in many cases, automatic frequency tuning is umavoidable.
Without automatic tuning, it is impossible to achieve high quality repro-
duction of signals, due to frequency changes caused by the Doppler effect.
Single side band radio communications with high speed aircraft is possible only
with automatic frequency tuning using the pilot signal. Therefore, modern
single side band radio transmission equipment is desigaed to make communications
both with automatic frequency tuning and without it possible.

Single side band :-adio links ave used for multichannel telephone and
telegraph communications. The second (free) side band can be used for a
second telephone channel, resulting in the formation of a two-channel tele-
phone system with independent side bands (the band width is generally 300-3400
or 100-6000 Hz).

‘o

The telegraph channels are formed by secondary multiplexing of telephone
radio channels using tone telegraph equipment, which allows 12 to 16 or even
more telegraph channels with transmission rates of 50 bauds to be created in
one telephone channel.
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The current samp + the telegrapn equipment are transmitted as tone
signals, keyed by frequency or phase (Figure 4). With frequency shift keying
the positive (current) telegraph sample corresponds to one frequency (the
higher), the negative (no current) sample to another frequency (the lower).
These frequencies differ from each other by 60 to 170 Hz. The telegraph
charnels are frequency separated: the median frequencies of the channels are
separated by 120-340 Hz.

-
-

; . - [7,)
U =
N o
b o 0.
Y R C
ol!s o N o
I - Y o i
olg o [
p:a -
)
+ { .
e

ord
54 el [-H
o, ..'EE;_J
o
k
> " e
@ N
(7] =
9 Lm_j___l
e Nm T n oy
Lanl
W e el
3 =
‘ gl il
i r'“'l"‘j G e |
b RN TR T T HR I DA
| o t iy =
: Guc' IR T IR I T -
' W h{ IP iy g
< L - bhlhh if =
| ’ &
n Na o]
k §\
o E=
[ —
U) = w
€S . =
(SRS f-f‘
-t
\ <
sl
: o
. w ::J it hihhie
“ o ﬂ_ﬂlltll 0
~ MO RIBIR IR NS
/
L -‘I N gt St s e ¥
L‘S N O O
- i Sl
= 81 |5 gilll
o g.”q o & J
o 5- -
(o] u .
=% . ~ O
. ot
~ = .
] = !
&~ : rat *>
(=] - O"J—m
I W= T =
§ w B Rle =
< & :_ 8 vg
| SERN ~1 @
- () [+ 1 2
. o @
Figure 4, Principle of tone telegraph operation on telephone r:dio

chonnel.

At the reception point, the group of tone signals is reproduced at the
output of the radio receiver and sent to the tone telegraph apparztus, where
the signals are separated into channels. In the tone receiver, the frequencies
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of the samples are separated by filters, then amplitude imited, once more
"sgparated by narrow band fllters and separately detected. The rectified
signal voltages of the samples act on relays controlling the telegraph
apparatus.
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Figure 5. Diversity reception: ;
a, space diversity; », frequency diversity. !

Chonees in the state of the ionosphere and the multitude of atmospheric
and ir:i..-t~ial interference sources cause deep and frequent changes in the
level “:ai.ng) of the signal received. Under these conditions, in order to
provide high communications stability, <ouble space or frequency diversity
reception is used (Figure 5}.

With space diversity reception, the signals are received at each end of
the radio relay link simultaneously with two receivers and two antennas
separated from each other by distances equal to § to IC wave lengths., Exper-
ience has shown that signals do not fade simultaneously at all frequencies
received by a radio receiver, or at the same “requency as received by two
antennas separated by some distance. As a result, when the signal fades in
one receiver it will be sufficient for normal reception in the other. The
individually received signals are added across a common locad as DC, so that a
strong signal acts on the telegraph apparatus at all times.

In frequency diversity reception, each telegrapn sample is transmitted
simultaneously on two frequencies (on two tone telegraph channels) separated
by 400-600 Hz or more. The two signals are added across a common load at the
output of the radio receive-. In order to transmit each sample on two fre-
quencies, the tone signals are additionally converted in the modulator. Thus,
ithe press signals correspond to two-tone frequencies f and ! =f ~f ; the
release samples correspond to f_ and f' =f -f . These‘signais‘are Entroduced

into the telegraph channel of the transhitfer” The two frequencies correspond
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to two diffarent fraquencias in the rf sp
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separated by the same frequency difference.

o siim -
Wy

b

!n the radio receiver, the signals received are converted into the signals
of the two-tone frequencies f , f' and f;, f'! , where are sent to the common
amplitude limiter, As we knoz, thg weak signaT; is suppressed by the stronger
signal in a limiter. After the limiter, the signals are filtered, detected,
added and sent to the telegraph apparatus.

The selection of a diversity reception method depends on the specific
features of wave propogation in the direction being used and the number of
telegraph channels required. With space diversity reception, twice as many
tone telegraph channels can be placed in one radio channel as with frequency
diversity reception; however, this method requires two receivers and two
antennas. With frequency diversity rcception, only one receiver is required,
but the number of telegraph channels which can be transmitted is only half as
great,

Secondary multiplexing of single side band radio chainels reguires
extremely accurate synchronization of the carriers. Otherwise, the multi-
channel tone frequency spectrum will be displaced in frequency and strong dis-
tortion of the telegraph signal will result.

With simultaneous multichannel transmission, the transmitter power is
distributed among the channels. The power of each of n channels is nl times
less than the power of the transmitter when used for single channel operation.
The loss in power per channel can be reduced by time phasing the telegraph
channels, i.e., by dividing the work so that the probability of corresponding
press or release signals in all channels is small., When this is done, for
example, the power in each channel of a three-channel system is reduced by only
a factor of five, not in proportion to the square of the number of channels
(by a factor of nine).

In spite of this deficiency, multichannel transmission is technically
expedient and economically justified in most cases. The distribution of
power among the channels can be controlled by changing the number of channels
active. During good transmission conditions, low channel power is sufficient;
therefore, their number can be increased. Ouring poor propogation conditions,
the number of channels can be reduced to increase the power in each channei.

Multichannel telegraph communications using single side band short wave
radio links has a number of advantages. First of all, there is the great
flexibility of operations: any telephone channel (left or right of the carrier)
can be used for secondary multiplexing, and transition from one telegraph channel
to ancther can be achieved by switching the terminal telegraph apparatus. This
flexibility is very suitable in case selective fading occurs in any portion of
the single side band channel spectrum. Then, high throughput capacity can be
achieved at each end of the communications 1link with great reliability.

Single side band short wave radio communications is used zbroad in aviation
and at sea. The usage of single side band communications in mobile stations
operating in the UHF frequency range has been considered impossible, primarily
due to difficulty in producing the required frequency stability. Achievements
in this area in the last decade have made it possible to use single side band
communications for these purposes.
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[Following is a translation of blurbs printed in boxes on pages 18, 19 and 20.]

Better than Shosh's Weapon.

Russian aviators were the first to appreciate the value of the automatic
weapons created by General Major V. G. FEDOROV, the famous inventor of automatic
weapons. In a telegraph written in 1916, the Chief of the Air Force stated,
“The machine gun invented by General FEDOROV gave excellent results when tested
on our aircraft. | request .hat 100 of these weapons be ordered for our
aviation. This weapon is better than Shosh's weapon in all respects.”
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This is the conciusion of the Commander of the Aviation Division: '‘General
Major FEDOROV'S weapon is the only suitable model for light airplanes.'

The Architech-Weapons Smith.

In 1915, the Russian architech Drogoslav suggested an instrument to
convert a rifle to an automatic weapon.

"The device weighs about two pounds,' he wrote, ‘'can be easily placed
on the rifle and easily removed; it does not require remaking of the weapon
or any changes; it is made by stampin) from 2.5 mm iron sheet. The most
important technical problem of cooling has been worked out so simply and
efficiently that a weapon firing as an automatic weapon with this device is
under better operating conditions than when firing as an ordinary rifle.' "’

Creator Unknown.

Anyone who was familiar witn the model 1891/30 rifle long remembered the
wooden front hand guard. Who designed it?

In a report of the commission on the eguipping of infantry battzi.ons
with the Berdan weapons, addressed to the Headquarters of the infantr

- Battalion Inspector, it was stated that the wooden hand guard plannec by the

master weapons maker of the infantry battalion had been ''successfully tested
in the battalion and approved by the Commission, and serves for reducticn of
friction of the cleaning rod on the wail of the channel during cleaning of
the weapon, and should be immediately produced in battalion weapons shops, to
be ready for arrival of the rifles,

"l include 20 models of this front hand guard to be sent to the battalions
and request that one ruble be returned to our battalion, in payment for the
manufacture of these models." -

The name of the capable creater of this simple, but very necessary attach-
ment, which has proven itself over many decades, has never become known.
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Tekhnika i Vooruzheniye, No 11, 1966, pp. 24-27

USING ALTERNATING CURRENT

By Engineer Major N. MIKHEYEV

The power supply units for radio equipment should not be used where
altemnating current lines are available, in order to consérve motor operating
tine, However, where available power is insufficient or where the voltage in
the power network differs from the nominal voltage of the apparatus too greatly,
it is not possible %G use the alternating current availabie,

If the line from a transformer substation has not been run to the con-
sunmer, then the cross-section of the conductor to be used is calculated on
the basis of the pemissible voltage drop AU, defined as the difference between
the minimum voltage in the network U_ min and the minimum permissible voltage
necessary for supplying the apparat u,.

The numerical value of the permissible voltage drop is calculated using
the formulas: - ..

U= allycos @103
pqU

(for a two-wire AC c}rqui;)‘and

U= Y3 Lljcosgils %
pqU1

(for a three-phase line), where n is the number of conductors; L is the length
of the line, km; I, is the load current, a; I, is the line current, a; p is
the electrical conguctivity (for copper, p=57, for_aluminum, p=33); q is the
cross-sectional area of each core in the cable, mm“; U, U, are the nominal and
line voltages, v. Using these formulas, it is easy to detemmine the voltage
drop for copper and aluminum conductors and cables or to select the cable
cross-section (for which the permissible voltage dror in the lines must be
known). The formulas can be used for calculation of short conductor sectors
as well as in cases when the line voltage is considerably greater than the
nominal power supply voltage.

If the voltage in the power supply system is less than or equal to the
nominal voltage required by the equipment, and the length of the line from the
transformer substation to the consumer is preat, voltage losses can be re-
duced by selecting conductors with the largest economically expedient cross-

sectional area. In this case, voltage regulators (Table 1) and voltage adding
transformers are used.

We will not analyze the operation of induction voltage regulators and
auto-transformers with movable shorted coils in detail; the weight of these
apparatus is 370-500 kg and 270-4925 kg respectively; their throughput power
capacity is 4 to 15 kva; and 25 to 250 kva. Their usage is recommended under
stationary conditions in dry rooms with temperatures below 35°C.
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Autotransformers are widely used for voltage control. However, most
autotransformers allow a 220 v current to be increased by only 30 v (sbout
14%), 1f the power supply voltage drops by more than 20%, autotransformers
will not provide the required correction. Also, series produced voltage
regulators are large and heavy and their idle current draw is great.

Table 1
] Type of regulator
Parameters RNO~- RNO~  RNO-  RNO- ANT=  RNT- RNT=  RNT-
250-0.5 250-2 250-5 250-10 220-6 220-12 180~ 180~
205"' 205-2
Power, kva:
- for long operation. . 0.375 1.5 2 7.6 3.8 7.6 2,5 2.5
- for ! hour operation. 0.5 2 5 10 6 12 - -
Curvent, a, with power
supply voltage 127 v:
-. for long operation. . 0.9 ] 8 20 7.5 15 -
- for } hour operation. .2 5 12 24 12 24 - ;
Current, a, with power ;
supply voltage 220 v: ;
- for long operation. . 1.5 6 8 32 10 20 8 8 :
= fur 1 hour operation. - - 20 40 16 32 - -
Limit of contro! of out~
put voltage. . . . « . 0-250 0-250 0~250 0-250 0-220 0-220 9-180 0-180

When the power supply voltage required cannot be produced by ordinary
voltage regulation circuits, voltage regulators can be connected in unususl
ways (reverse commection, connection of two regulators).

Reverse connection (Figure 1) is used if the regulator is operating in a

mode in which the core is not nearly saturated.
must be protected from possible high current. A limiter is connected on its
sliding contact., For this, the regulator am is turned sc¢ that the maximum
number of turns is connected through the ammeter to the power supply. Then,
the dial is rotated until the current drawn from the power supply is equal

to the nominal current for one hour operation of the regulator (see Table 1).
After this, the limiter is set.

In this mode, the regulator

g —

s RNC -250-2

Amm rotation

4 mow limiter
< f 3 I R
5
o N [o] et ot
o = » @ o1 ] O6SG
o0 o
[~
Lo it ©
R 250V
. : -

[

Figure 1. Plan for reverse connection of voitage regulator.
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It has been experimentally estsblished that the RN0-250-0,5 voltage
regulator increases voltuge to 500 v whea connected in this manner; the
RNO-250-2 voltage regulstor increases vcltage in this opersting mode to
350 v,

Two voltage regulators, such as the RNO-250-0.5 and the RNO-250-2
(Figure 2) allow the output voltage to be increased to 450 v. Reverse
connection of RNO-250-0.5 voltage regulators (Figure 3) can be used to
produce voltages at the output of up to 1000 v; using RNO-250-2 regulators,
voltages of up to 700 v can be produced. In this case, limitars must be
installed on thu regulator slide contacts as noted above.

220 v

Power supply
NG ~250-2
(Ei\am-c,s)
1 5
O~ N
oo w
It /I
—t ?.55_3‘—""1

[-] -
output

Figure 2. Plan for control of voltage using two regulators.

The simplest method for voltage rcgulation is the usage of voltage
adding transformmers (Figure 4). NWinding P of transformer 7, is connected
in series with the consumer; the voltage on this winding may be added (with
coordinate connection) with the power source voltage or subtracted from it
(wvhen connected oppositely). The cutput voltage V is determined by the
algebraic sum of the input voltage V. and the velg%e taken from the
secondary: V=V, ¢ oV, in

RNO_y55- RNQ-250-2

7-250-2 N

{RNO-257-25) (RNO-z50-05)

Handle rotation - Handle rotation
2l

Figure 3. Plan of reverse coanection of two voltage regulators.

The advantage of this method is a transformer 7. is designed for low

power, is small and light, i.e., it is designed to take only the voltage
adding nower Pt'

e -
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Figure 4. Circuit for control using voltage adding transformer.

The power Z’t is related to the throughput power (power of consumer Pc)
by the following relation:

vV._P 3
P > reg ¢ E
t - '

100
: where V is the percent of change of *he line voltage from the nominal E
f value ofegpwer supply voitage. Thus, if the line voltage must be increased 3
by 10%, for example, the voltage adding transformer power can be designed
for a power 1/10th of the required powver,

A voltage adding transfommer is designed using well-known formulas after
first determining its power from the formu'!a above. Voltage adding trans-
formers should be used when power nced be regulated oniy within limits of
* 35-40%, They operate successfully with a charge in load eurrent, Experience
has shown that they can be used expediently with consumer powers from a few
dozen watts to tens of kilowalts. For example, under military conditions,
voltage adding transformers are best used for protecting iilluminating lamps
from over heating where objects must be gusrded st night; for providing
failurs free operations of clectric motors, both when the voltags is increased
and when it is decreased; for power supply of electrunic equipment, especially
if the electric power line is long and involves considerable power losses.

For this purpose, power supply regulators of typcs RNO-250-0.5 and RNO-
250-2 can be used by making a few alteratiors. This is rather easy to do.
Four windings of six turns each, made of 3.2 mm diameter wire, must be added
to the end of the toroid. The ends of the wires must be placed on a terminal
board, and connected either in series or parallel. Two layers of insulating
tape are wound around the sector of the toroid which carries the additional
windings. This RNO-250-2 modified voltage regulator will allow regulation of
voltage to high power consumers as shown in Table 2, It can also be used as
a source of filiment voltages at 6.3; 12.6 and 26 v,

a1

Table 2
Controi limits, Greatest available pow?r (va) for power
v supplies with voltages:
127 v 220 v
t 6 15.000 28.000
212 7.000 1h 000
224 3 500 7 00G
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Voltage adding transformers should be installed by the entrance to a
room (barracks, storage area, shop). Lead outs from its secondary winding
can be used to control the voltage depending on the time of year or day.

Power supply for three-phase consumers requires that no voltage asymmetry
be present. The voltage adding transformer is connected to the phase break,
where the voltage differs from the voltage of the other two phases. However,
it wiil not provide smooth voltage regulation. This deficiency can be
eliminated in combined circuits in which the voltage on the primary of the
transformer is changed using a voltage regulator (Figure 5).

e ST 2t St - m—————-

\)-290-2

]
i V.a.trans‘.

Figure 5. Outline of combined method of voltage regulation.

Low power consumers with active load (up to 100 v¥) can be protucted
from over-voltag:s in such apparatus as light bulbs, soldering iroms, etc.,
by connecting a condenser (2-10 uf) the exact capzcitunce to be selected
by practice, in series with the apparatus being supplied.

The methods described above for controlling voltages over wide limits
often require continuous checking, since a sharp increase in the voltage
(especially if a new load is connected) muy cause the apparatus to fail.
For the employment of radio equipment in locations where the power supply
voltage changes continuously, electromagnetic (ferroresonance) voltage
stabilizers or voltage stabilizers with saturation chokes are used.

The most wide spread are the ferrorcsonance stabilizers (Table 3). They
provide high output voltage stability, non-inertial operation, and retain
their parameters over their entire service life.

Table 3
Type of Power, Input voltage, Output voltage Load Weight, Operating
Stabilizer va v with full current kg tempera-
active load, v a ture, °C
SNE-120-0.1 100 120 and 220 120¢3 0.8 7 -10%35
SNE-220-0.5 500 120 and 220 22025 2.3 25 -104#35
SNE-220-0.75 750 100 and 220 220125 3.4 32 -10:35
$-0.09 90 127 and 220 12723 C.71 7 -10:35
$-0.28 280 220 and 380 22015 1.3 15 =«10435
$-0.5 500 220 and 380 22025 2.3 25 -10%35
$-0.75 750 127 and 220 22045 3.4 32 -10+35
$-0.9 900 220 and 380 22015 b1 37 -10:35

Voltage stahilizers with saturation chokes (Table 4) can have either AC or
DC outputs and provide high inertial characteristics, which is increased in
powerful stabilizers,
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Table &
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Type of stabilizer

Parameters SNPT-2 3.5 kw 6 kw
input power, kWwe « + « ¢ ¢« o « « 2.3 3.5 6
Long term load current, a. . . . 10.5 16 27
Limit of change of input

voltage, Vo « ¢ o ¢ o o « » o .176-231 176-242 176-242
Output voltage, v. « + » - . o . 220 220 220
Limit of change of load

CUl'l'ent, Be o & o ¢ & ¢ @ o o .2.‘-‘0.5 ln6-16 2.7’27

The method ¢ ° power supply voltage regulation and stabilization used
in each concrete case must be selected depending on the conditions of
utilization and apparatus to be supplied.
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CLASSES IN THE YARD

By Engineer Colonel A, TOKAREV

Qur experience in indoctrination of the troops has made great advances
in recent years. Many chast' and podrazdeleniye are mastering extremely
complex combat vehicles, units and sets of equipment in shorter periocs than
wss previously possible. Doubtless, this has been achieved due to the high
methodological mastery of officers ard sergeants, but a great deal depends
on the training equipment base as well.

We are creating training clacses allowing the troops to ~tudy with
minimum loses of time. The fact that our classrooms are all placed in one
building (Figure 1) in itself creates conditions for simultaneous performance
of drills involving entire podrazdeleniye. Up to ten crews can study firing,
while the same number studies the forcing of water obstacles. Also, commanders
and gunners can study firing while mechanics and drivers are studying their
equipment. If the commanders, gunners and loaders are working on communica-
tions equipment or drilling on firing tasks, improving their specialties,
the mechanic-drivers may be working with an equipment maintenance class. Thus,
SC to 60 crews can work in the training center simultaneously. This is very
important, not only for bringing the podrazdeleniye up to shape, but also
because reserves of time are created for increasing the qualification of the
troops and mastery of related specialties.

Another, no less important advantage of this training center is the fact
that it is supplied with the most modern training equipment and material, which
cannot “e available in a company or even in a battalion.

The classes are supplied with equipment designed tc allow training of
the tank troops with minimum loss of time and to allow combination of theory
and practice,

The fire training center has ten tanks on rocking frames, allowing tank
firing training to be performed both by specialties (commanders, gunners, load-
ers), and as a full crew, Since the training process requires expenditure of
electric power, there is a special generator to supply DC current to the taik
equipment. In this way, we save our batteries and provide constant combat
readiness. The fire training center has all necessary equipment for fire
training. The tankers accumulate skills here in firing from place, from
the march and from brief halts. This type of fire training center was described
in the journal Tekhnika t Vooruzheniye, No 4, 1965.

In the class for underwater driving training, the equipment used in under-
water driving can be studied. For this purpose, we have plans and training
aids. There is a pooli for shallow diver$ training. The pool measures 5.6 x
3 x 3 m. In this pool, the troops can accumulate skills in movement and trans-
fer of loads under water. Practical drills on installation and removal of the
equipment for underwater driving can be performed on a training tank installed
in the classroom. This tank can also be used for studying performance of such
operations as installation of the air supply tube, exhaust valves, and pre-
liminary and final preparation of the vehicle for underwater driving. Using i
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special trainers, the crews ‘''drive" tanks underwater. One such is the under-
vater trainer shown on Figure 2; it allows the imitation of evacuation of the
crew from a submerged tank. It is flooded from a water tank.filled with wam
water from a reservoir using a pump with a discharge of S5 m“/hr. The water
can be drained from the basin in an emergency in 6-7 seconds. The under-
water trainer is illuminated inside. There is a provision tor signals from
the vehicle commander and the mechanic-driver, as well as a special hatch
(bottom left) for emergency escape of the members of the crew.

. s s o) P
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Figure 1. Plan of training center:
Fire training area (1) and classrooms (2, underwater driving
areas; 3, equipment maintenance training; ¢, technical
training; 5, fire training; 6, training on weapons of mass
destruction; 7, motor vehicle training; 8, communications
training).

~ GRAPHIC NOT REPRODUCIBLE
S— *i--,«:wi \
2l

Fiqure 2. Underwater trainer:

1, tank; 2, reservoir; 3, air supply tube; 4, water tank;
5§, control panel; 6, lights.,

The drill leader controls the actions of the crew from tie control panel
and each member of the crew is observed visually. For this purpose, there are
special windows by the mechanic-driver, ccmmander, ginner and loader positions.

The tank is driven in the direction required in this trainer using the
directional gyro illustrated on Figure 3. We note that this mechanism is
made of parts (mechanisms) from a tank, which means that it can be made in
any repair podrazdeleniye, so that the crews can be trained without any
differences from actual usz :. The method is extremely simple. The drill
leader shows the tanker being trained the direction and, at the same time,
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rotates the trainer to the right or the left of the assigned direction of
movement using the remote control panel. The mechanic-driver, controlling
the vehicle, restores the proper direction according to the indications of
the directional gyro.
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Figure 3. Trainer with directional gyro:
1, seat; 2, gear shift lever; 3, control lever; 4, observation
device shaft; §, directional gyro; 6, gas pedal; 7, steering
clutch pedal; 8, trainer frame; 9, upper frame;10, mount;
11, 12, driving and driven gears; 13, electric motor; 14, frame;
15, controller.

The equipment of this type which we have mentioncd and described shows
that all preliminary drills can be performed here. The following training
methods can be suggested to make most sufficient use of this training base.

Nine to ten crews can study in one classroom at one time. Three study
the structure and usage of the IP-46 gas mask and safety measures associated
with its operation. The same number train in the basin (one crew working,
another operating the safety equipment, the third preparing for performance
of drill). Two to three crews work in the underwater trainer, and one or
two crews work in the tank and on the trainer with the direction gyro.

The maintenance class (Figure 4) is reminiscent of a production room. It
is supplied with all the equipment requizred to perform all types of technical
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maintenance, and for study and practice in application of tank pool equip-
ment. In creating this classroom, we were guided by the principle that
practical performance of operations directly using the material involved

is the most important factor in training crews. The equipment is so selected

that it allows servicing and repair of vehicles as applicable to both station-
ary and field conditions=,
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Figure 4. Maintenance classroon

This is not difficult to see if we simply list the equipment in the class-
room. Here we have apparatus for cleaning of filters, greasing of vehicles
and oil separation., An objective evaluation of the state of the vehicle c¢an
be made using the instruments for testing power transmission and motor units
(the piezometer, compressor, the PPF-1 and the PPK-1)., The class has one
set of universal attachments and equipment for coanservation, Ccapressed air
is available for servicing as are lifts, baths, tanks and a special lead for
removal of exhaust gases. Stands and panels are used to demonstrate the tools,
technological plans, POL samples, rules of maintenance and measures to be

used to prevent breakage and accidents. Characteristic damage to equipment is
displayed on a special panel.

H’ﬁh}i"ﬁ'w-"‘“‘“w"” g Che gl LG B e

In ordcr to get some idea of the number of peon’e who can study in this
classroom, let us present once variant of orgsnization of the working locations.
For example, four sub-groups in varivus locations may study: the structure and
operation of vehicle pool equipment, the set of universal appliances, the
standard spare parts and tools kit anu safety and anti-breakage measures. At

the same time, working locations may be set up on the process of servicing
filters, the drive train and checking stabilizers.
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Tankers may study adjustment of the transmission linkages (checking their
operation with a fully operative motor and transmission), the installation and
removal of batteries, filling of the tank with POL using individual equipment,
starting of the motor, etc. More difficult work such as checking of electric
circuits, replacement of sections and wnits in the tank may also be practiced.
When working as a crew, the men can practice checking the norms for all types

of technical servicing of the machines and preparing vehicles for short temm
storage.

The technical class, as usual, has various reserve units and parts which
are electrically powered. This not only allows a deeper study of their
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structure, operation and servicing, but also allows certain adjustments to,

for example, transmission linkages, main clutch and planetary rotation
mochanisa to be performed. The spacial equipment instruments can be adjusted
at a stand vhich includes all mechanisms and units of the tank. Heze also

the students can locate and correct defects in the electrical equipment
circuits, train and accumulate practical skills in operation of the electric
drives, The operating stand can be used to study all cases of early failure
of mechanisms and units, as well as measures to prevent breakage and accidents,

Although primary attention in technical training is nox given to practical
exercises, we believa that a technical class of this type has its significance,
It is necessary alsc because it is used for technical training of the officers
sné mechanic-drivers for improvement of qualifications.

The remaining classes in the training building shown on Pigure 1 are
designed for specialty area studies. For example, in the communications class-
room nine to ten crews can train in the usage of the tank intercom system and

radio equipment.

The complex training centers which we have created are usually located
at the vehicle pool which allows practical exercises to be combined with
work using the equipment.
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THE NORMS ARE NOT GOALS IN THEMSELVES

By Colonel M, PERVUKHIN

Indoctrination of tankers on the nomms aids in increasing their

practical skills and, consequently, in reducing the time periods required
for servicing vehicles and making them ready for combat,

For example, in the tank company where the technical supply officer is
Officer RYBIN, all the mechanic-drivers can service their tanks with
certainty and in the established time intervals. It is not surprising that
these tankers received a high evaluation on technical training during a
recent inspection,

However, there are podrazdelenive wherc the necessary atteation is not
given to mastering the norms. Only this can explzine the low practical
skills cf the mechanic-drivers of tank companies where the technical supply
officers are Officers GANSPURG and STEPANGV.,

An inspection showed that here, in their rush to exceed the norms,
practical work on servicing the tanks is performed carclessly, and the
technical conditions are not followed. For cxample, when filling a tank
with fuel and measuring the level of POL in the motor and tran:nission, many
mechanic-drivers de not clean the caps or the areca around them before opening
them. Dirty tools are used and filler caps and filter screens are placed on
dirty areas on the floor., Fucl and iubricants are often spilled as the
machines are serviced. This not only causes an unecononical loss in expen-
sive materials, but also rcsults in contamination of units and mechanisms
on the tanks, OUther even worse disruptions of the technical conditions are
permitted. For example, some mechanic-drivers, after placing the night vision
instruments in the operative position and turning on the power supply, test
them with the diaphragms and cover screens fully open. Of course, using this
equipment in this way is categorically forbidden, since the photoelement
cathodes will be light struck and made useless.

In installing the removable portion of the underwater driving equipment,
students often do not check for the presence or condition of sealing rings,
and bolts arc tightened unevenly or incompletely. This carelessness might
cause water to leak into a tank during a water crossing.

When trcads are tightened, the teceth of the crank and am are not fully
placed into the link and the tension mechanism is not loosened. Sonctime,
in order to hasten the process of instaliing batteries, the conductors are not

firmly fastened to the clamps and batteries are placed loosely in their places.
Of course, the tank won't even start!

These examples indicate that in some podrazdeleniye drills are performed
with an eye on the clock, primary attention being given to the amount of time
which a student requires for filling a nor.. If the job is done in the stated
time, the practical skills are considered good. The quality of the work which
was done and the technical conditions which were broken to save time are not
taken into consideration. This "method" of performing drills can only result
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in ham,

Some drill leaders allow certain indulgences and failure to come up to
the conditions of the nomms in order to give higher grades to their students.
As is known, the tools and equipment in the ZIP should be placed and fastensd
into their proper places and the turrct should be rotated with the cannon
forward; the hatch cover fastening bolts and filler caps on fuel pipes must
be fully tightened with a wrench, etc. After the noms are fulfilled, if
there is no special indication otherwise, everything should be returned to
its initial position. There is nc doubt that these requirements are known
to everyome, but they are unfortunately not always observed. For example,
the ZIP tools may not be cleaned or returned to their place, bolts and caps
nnyinot be fully tightened, and the turret may not be returned to its initial
position.

The following is also sometimes observed: students perform part of their

operation rapidly but noc all of it, or some of the conditions of the job may

not be met. For example, the wrenches needed are extracted from the ZIP and
placed in a convenient place near the job, or the bolts and caps may be
slightly loosened in advance. Before fulfilling the norm for installation of

the night vision instrument o€ the mechanic-driver in the "combat operations" 5
position and during testing, students may loosen the fastening screws and !
remove th> sealing ring in advance. After the daytime vision instrument is
removed from the shaft, it may be placed on the tank floor behind the mechanic-
driver's seat, not in its place, from which the night vision instrument has
been removed.

Conscicusly or not, with this sort of training we fool only ourselves.
The tankers not only do not improve their practical skills, they lose the
skills which they have accumulated, since the work is done improperly and in :
the wrong order. |

Study with the norms will be useful only when quality and the sequence
of performance of operations are considered as well as time. The norms are
not a goal in themselves, but rather a means for improving the practical
skiils and increasing the combat readiness of the tankers and their equipment. t

\
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ORGANIZATIONAL REPAIR SHOPS

S By General Major of Engineering and
i Technical Service A. KONDRATENKO

.
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I suppose there is no special need to emphasize the

importancz of rapid and good quality repair of armament

damaged during usage or on the field of battle. It is

suffictent to point to the experierce of the Second World
; War., Many repairmen are acouainted with the number

100,000, the number of artillery weapons repaired from o

the beginning of the war to 1343, Tnis number will impress ’

you if you consider that our artillery industry produced
| - 130,000 new weapcns of various calibers in 1943. The
| ' restored equipment allowed lcsses to De made up rapidly.
! Many repair workers were awardea orders or medals for :
rapid, high quality repair of artillery systems.

The maintenance of missile artillery equipment in a condition
ready for battle is aided, as we know, by a single planned preventive
maintenance and repair system. This system includes routine maintenance,
technical servicing No 1 and No 2, seasonal maintenance, adjustment

' operations (for missile equipment), routine, middle echelon and capital
| repair.

oy

vy

Routine maintenance and technical servicing No 1, as a rule, 2re
performed by the combat crews, with the help of specialists from the
orzanizational repair shop as required. Technical servicing No 2 is
performed ir the main organizational repair shops, with the partici-
pation of the combat crews. This places a great deal of responsibility

on the organizational repair organs for the rapid restoration of the .
standard armament of the chast’'. ;

DS o 8 SN S

Experience has shown that any given model of armament may be
repaired in various repair time periods. The time required for repair
depends on such factors as the technological equipment availabie, repair
documertation on hand, tools and spare parts available, etc. Proper
organization of repair {sclection of a mc~hod, placement of equipment,

availability of good repair shop space) is also of considerable signif-
icance.

At the present time, most organizational shops use the so-called
personalized method of repair. Also, in a nwaber of cases, when different
unilts and sections of a model of armament ar: interchangeable, the aggregate
method is used. We believe that the aggregate method is most effective
in repairing radar stations and artillery weapons., We also believe that
by using the circulating fund (spare sections, units and aggregates)
middle echelon repair of radar stations can be performed in the chast!,
without removing them to stationary repair organs as has always been
done. This will provide a savings of funds currently used for trans- ’
portation of equipment to the repair location and back and will provide

A
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a considerable gain in time which will doubtless have a positive
influence on the combat readiness of chast' and podrazdeleniye.

The performance of field maintenance in organizational shops
seems nccessary for some particular models of equipment for the
additional reuson that in modern combat it will not always be possible
to send the damaged equipment to the front repair organs.

We have accumulated some experience in performiag field mainten-
ance of radar sets. True, this maintenance has been performed using
repair teams sent out from the stationary repair organs, which nas
rot always been conveiient. Difficulties have been encountered in
providing the specialists for these teams, and a great deal of time
has beer: required for performing the repairs (the absenc: of the required
instruments, technical docusentation, etc., in the organizztional repair
areas caused this). We must admit that the productivity of labor in
these repair teams separated from their repair organs has been rather
low,

Field maintenance of radar sets by the aggregate method in organ-
izational repair shops rcquires the solution of a number of complex
problems by the repair troops. Careful training of specialists and
complete development of methodology and the technology of repair,
accumulation of the required equipment and checking and measuring
apparatus, composition of repair parts sets, etc., all must be per-
formed. Of course, certain organizational problems must also be
solved.

Under combat conditions, timely repair of armament depends on
canable utilizavion of mobile repair organs under all conditions. The
best school for repair workers is to be found in the field exercises
as mobile shops, participation in training driils and practical exercises.
During such exercises, the following pcints should be carefully developed:
action of the shop on the march, sclection of a location for placement of
equipment, norms for setting up and tearing down the shop. Tht perfor-
mance of diagnosis of inoperative armament must be studied (as we know, :
diagnosis has its specific features under field conditions), old methods
must be improved and new mcthods must be developed for repair. It is
also important to work out cooperation between shops and production
secters, and to organize mohile teams to be scparated from the shop for
repair of equipment in podrazdcleniye,

Special attention should be turned to the organization of work
concerned with decontamination of material received for repair as weil
as the study of problems of counter atonic and counter chemical warfare
defense by all personnel. Where tne encemy uses weapons of mass destruct-
ion, it is necessar; to select a location for setting up the shop parti-
cularly carefully, to carefully camouflage the special equipment and to
take measures to proiect the repair workers from the weapons and to
learn to perform repairs while wearing individual protective equipment.

Unfortunately, cases still occur where some specialists, who are
knowledgable a2nd capable of doing good repair work under stationary
conditions, lose a great dcal of time in the performance of a number
of operations, and use their equipment and instr ments very uncertainly
under field conditions. Thus, on one recent exercise none of the
personnel in a vhop was able to start the shop generator quickly. And
of course we canaot justify tho action of one mobile recpair shop
participating ir tactical exercises which pe-formed no repzirs, but rather
simply sent the defective armamcont to winter quarters.
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Of course, our squipment has bccome much more complex than that
which weé used during the Second World War. This fact ovligates repair
workers to learn how to re;air armament in the most difficult situation,
capably using the available instruments and tools and creating new
devices as required to facilitate and accelerate the repair work. Tais
is a great field of activity for our military rationalizers and
inventors. In the Moscow Militaiy Districts, the best of these are
Engineer Captain B. RYBALO, Captains of Technical Servicc V. SHUMAKOV
and V., DENISENKO, privates V. Babenko, N. Kabilin and mary others.

In order to stimulate the work of organizational shops, each year
we perform contests for the rank of best organizational shop in the
district. Our experience has shown that these ccntests aid in consider-
ably improving the quality of repair work of armament. We judge the
contest on timeliness and quality of repair, availability cf work
space and cquipment at working locations, the familiarity of the
personnel with the technical docurentation and their ability to use
it, as well as the qualifications of the repair werkers, state of
inventors and rationalizers work (number of sugg:stions submitted and
adopted). The increase in productivity of labor, savings of material,
and quality of armament repaired are taken ianto coasideration., One
condition of the contest is the ability to sct up a repair shop rapidly
and repair armament in the field. In performing the yearly summary
checks of combat readiness of the troops, a speciai commission ..zkes
itself acquainted with all aspects of the life and activity of the
organizationai vrepair shops and detemines the leaders in repair work,
who are awarded monetary prizes on the order of the troop commander of
the district.

As a result of last years operations, the prize wirning shops were
those headed by Coptains of Technical Service N. VERESHCIHAGIN, N. SPIRI-
DONOV, V. STAROVOYTOV. The personnel of these shops is distinguished by
its high discipline. Order is mair<ained both in the shon and in the
barracks. All the repair workers received an overall e¢rade of 'good"
in combat, political and specialty training in the year-end inspection.
Tne armament repaired by these shops, in addition to its exceilent
technical condition, has a good externsl appearance. Rifle stocks are
polished, metal parts (where nccessary and permissible) are oxide
treated. The shop headed by Czptain M. SPIRIDONGV has even developed a
process for restoring the lacquer coating on metal parts.

Under todaf% conditions, orzanizational repair shops must do morxe
than simply repair armament. They must do a great deal of preventative
wmzintenance work in the nodrazdcicnive, prevent armament from failing
before its service life has expired, and attemnt to lengthen the service
life of equipment between repairs. The year-end checks showed: in those
shops where the repair workers work shoulder to shoulder with the
personnel of the line podrazdeleniye, the artillery armament is generally
in good technical condition. The experience of the work of Technical
Lieutenant Yu, MAZONOV, Guards Technical Lieutenant V. VERESHCHAGIN and
many others confirns this. Froa ycar to year, the podrazdeieniye which
they service receive good grades for the technical conditicn, maintenance
and preservation of srmament. Of course, this is primarily due to the good
work of the soldiers and officers of the podrazdclenive where the armament
is used, but a considerablc portion of the success is due to the repair
workers as 2ll.
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The quality and timeliness of repair of armament depends to a great
extent on the productive qualifications of the personnel of the organiza-
tional repair shops. Each repair worker must kuow the standard armament
and methods of its repair perfectly, must be zble to read drawings and
sketches and work from them easily, must now the repair docursntation and
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be sble to use it. Also, he should maintain his equipment, tools and
working location in model order.
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The training of highly qualified renmair workers is one of the most
important sides of the activity of the artillery armament service.
Generally, repair masters are trained in central training locations.
However, some specialists are clearly in short supply. For example,
difficulty is now being encountered in finding enough artillery and
small anes specialists for our shops. Thercfore, in one teachinaz
center we have organized a special battery where artillery and small ams -
master repairmen are being trained for the chast' and podrazdeleniye. For
this purpose, a special program has been organized and the most highly
trained officers of the artillery armament service have been called upon
to conduct the lessons. In making up this battery, the civiliun
specialties of the personnel were taker into consideration. Naturally,
a soldier with training as a technician (lathe operator, grinding machine
operator) can be expediently assigned to the duty of artillery repair
master, since ais training will not require too much time.

Master repair workers are also trained directly in the organizational
repair shops. Of course, this training is so rwhat more difficult at this
level. Each shop, as a rule, has personnel of ~xtrcmely varicd specialties.
These include snall amms repaimmen, e.zctronic technicians and electrical
equipment rcpairmen. Therefore, the general disciplines are usually
studied at meetings of repair workers, while each man studies his individual
specialty independently., We turn a great derl of attention to probiems of
mastery of related specialties. Each of our rcpair masters aust be able
to replace one or two other specialists. For example, electronic technicians
are usually able to repair electrical and electromechanical devices, weapons

repairmen take up the specialty of welders, etc. Under todays conditions,
this is absolutely necessary.

Some repair workers also take up such related specialties as electri-
cian-driver, driver-battery maintenance man, driver-lathe operater. We
consider that this combination of specialties is not suitable. In contempor-
ary combat, cepair shops will be moved many times, completing long marches,
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generally at night. After a march, cach driver must work on his
vehicle and prepare it for the next march. He must also be provided
with time for rest. Under these conditions, the driver will n-t be

able to work in a related specialty. Simply speaking, he will not
have enough time.
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We also use supernumerary rcpair workers from line podrazdeleniye
for repair work, although we do this only slightly at the present time.
Recalling the vears of the Second lWorld ¥ar, there was hardly a
podrazdeleniye, platoon or crew that did not have its own capable hands
who saved it from scemingly impossible positions more than once. The
officers of tne artillery armament service found time to teach these
supernumerary repcirmen. In interruptions between battles they explained
and showed them how to scrvice their equipment and perform preventative
maintenance. At the preseat time, we yray little atteation to super-
numcrary repairmen in the podrazdelenive. There is still no program for
training such specialists and no time is sct aside for their indoctrin-
ation. Repaimmen are trained in cach casc individually. Geuerally, the
artillery armament chief or the shop chief or podrazdeleniye commander
pays little attention to this aspect of his work. We believe that the

training of supernumerary repairmen should be organized in ali repair
podrazdeleniye.

We must also note the increase in qualification of cadre involved
in the growth of rated specialists. Unfortunately, in some repair
specialties the requirements for rating have not even been worked out;
this should be done as quickly as possible. This will doubtless increase

the level of training of our repairmen and improve the quality of repair
work,

There is no need to prove that naintenance of armament in a high
statc of combat readiness is not just a task for the repair workers, The
podrazdeleniye commanders are primarily responsible for this. Practice
has shown that where the responsicie pecople fulfill the requirements of
the internal sevvice regulations of the USSR Armed Forces, cverything
proceeds normally. However, it is high time that we copea with the
situation present in some places, where equipment is regularly inspected,
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but defects remain uncorrected.

In analyzing this situation, we have discover:d the reason --
some commanders, especially young commanders with insufficient work
experience, inspect their crmament regularly but .nfortunately per-
form only superficial inspections without noting defects and disrup-
tions in care and maintenance which appear at first to be insignificant.
This occurs because they have not accumulated the necessary skilils,
In order to help these young officers, we have produced and sent out to
the units special reminders which state the order of an inspection, rules
for checking the technical condition, maintenance and storage of the most
common models of armament. The results have been immediate.

Speaking of storage of armamert in the units, we must note the
significance of pool days. The in“ernal service regutaticns state that
pool days must be performed no less than two times per month. We have
succeeded in reaching the point that in many chast' and podrazdcleniye,
pool days are leld each week. Thus, for exampie, in the unit wheye the
artillery armament service is headed by Engineer Major N. KOVALENKO,
this is done. Naturally, the condition of the equipment has improved
markably in this chast'.

Within the confines of a magazine article, we cannot hope to cover
all aspects of the life and activity of organizational repair workers.
A great cGeal must still be done to improve their work. For example,
problems of the organization and composition of travelling repair teams
which wili be used to repair amament during battle directly in position
nmust be worked out; universal sets of special tools must be developed
for mobile shops, The repaiy chops are still receiving sets of tools for
each type of armament individually. The time has also come to think
about the organization of repair of the equipment of the mobile repair
shops themselves. Planning forms and documents must be constantly
improved. Great attention must be turned to training extended service
repair workers, developing annual norme for one repaiman as to technical
servicing of ammament and other problems.

* » *

In Tekimika i Vooruzneniye, No &, 1966, Hero of the Soviet Union
Major Kh, GADEL'SHIN wrote about the necessity of cre. ing a special
instruction book for performance of adjustment operativ > on commun-
ications equipment.

We were informed by General Major of the Engineering and Technical
Service S. LUZIN that a quide for maintenanze of ground communications
equipment has recently been published which presents a generai order
and organization for the performance of adjustment cperations.

A bibliography presenting the methods for performing adjustment
operations and technical testing of communications equipmant /s ready
for publication. The adjustment operations 10 be performed are defined
concretely for each type of equipment; the instruments and devices
necessary for this work are listed. A'so, according to an order of the
Chief of the Communications Service of the Ministry of Defenc~, lists
of adjustment operations for all types of communications equipment should
be made up in each military district, taking into consideration available
experience in their usage. Norms for expenditure of materials in usuage
of communications equipment are heing develcped. They will be partially
published during 1966,
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AN INHIBITING ADDITIVE

By Enginecr Licutenant Colonel M, LEVITIN

Recently, inhibiting oils and lubricants have begun to be used for
protection of the working surfaces of parts in motor vehicie and tractor
equipment from corrosion duringtheir usage, Films of these oils have
much higher proutective properties than dchydrated commercial oil and are
more suitable for internal storage than lubricating grease. Also, in-
hibited oils not only prectect the surfaces from contact with moisture
and other corrosive materials but also neutralize combustion products
which are capabi2 of cxidizin; the 0il and which condense onto the working
surfaces of parts in the process of cperation of the equiprent,

Investigatiocn and testing of various models of specizl inhibitved
oils in the storagc of parts under various climatic conditions have
shown that the highest protective properties are shown by oil type NG-
20%B. Its usage has eliminated the necessity of pouriag oil into the
cylinders of motors and rotating the crankshafts and gear boxes of
equipment each three to six months of storage. There is also no need

for the annual :Ttrestment of all machines. The storage of the equip-
ment is considerably improved.

However, these inhibited oils are not for operation and must not
be left in the machines during usage. Alsc, they are extremely scarce.
The scientific research institutes of the Ministry of Defense, together
with the Moscow "Neftegaz' Plant have created a protective inhibitor
additive called AKOR-1 (USSR Patent No 162616, 1964*). By using this
additive, universal operational and storage oils can be precduced.

Comparative testing of standard inhibited oils with an addition
of 10% AKOR-1 for dead storage of a large number of motors and trans-
missions directly in the vechicles, as well as under warehouse storage
conditions showed their undoubtable advantages in comparison to standard
and special inhibited oils. Thus, during storage using standard oils,
corrosion damaged up to 40% of the transmissions; during storage with

NG-203B and NG-2u3V oil, 1.3%; during storage using oils with AKOR-1
additive, ne corrosion was found.

These operating and storace oils can be prepared manually or by using
mechanized equipment.

If the 0il is prepared manually, the additive is added Lo a measured
quantity of coumercial oil (10% of tic total quantity of oil} heated to

60-70°C. The oil is then mixed intensively until a s<ooth mixture is
produced.

Mechanized equipment such as the AZ-1C oil filler cr the type BS-36
or ?PS-7500 mixing tanks, the MZ-51 0il filler or the VMZ-157V wate:r-0il

* Cf. Byulleten' Izobretaniy SSSR [Bulletin of Inventionrs, USSR] May,
1964, No 10,
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filler, are used to prepare large quantities of the mixture. In this
case, the AKOR-1 inhibiter nced not be heated. In preparing the mixture,
one must be certain that all of the measured quantity of additive is
actually poured into the oil. In no case can the additive be poured
directly inte a crankcase or oil tank, since, due to its great adhesion
quslities and viscosity, it will generally remain on the walls of the
filler throat or crankcase (tank)} and will not mix well with the oil.

How should storage of motors and transmissions of motor venicles
be performed using the universal operating and storage oils?

First, the universal oil is used (using approximately 50% of the
capacity of the lubricating system) to fill the oil tanks, using ordinary
methods; it is placed in the motor crankcase, in the air filter, in the
differential, in the transmission case and, on the MAZ-535 and MAZ-537
vehicles, in the hydromechanical transmission tank. Then, the motor
is started and allowed to warm up for ten or fifteen minutes, after
which first gear is selected and the transmission is rotated for three
to five minutes with the driving axles jacked up (track disconnected).

After the motor is stopped, the crankcase is filled to the proper level
with ordinary oil.

The parts of the intake manifold system, with overhead valves, are
frecely lubricated with the universal opersting and storage oil. The
¢ylinders, fuel pump and regulator of type V-2 motors, as well as the
fuel tanks,are treated for storage as called for in the corresponding
instructions.

Motor vehicle and tractor equipment removed from storage can be
used with the universal operating and storage oil until the first oil
change,

If the oil in the motor and transmission is not changed during
subsequent usage, during the next preparation of the vehicle for storage,
the oil is not removed, but the crankcase is simply topped off with the
corresponding type (with 10% additive) up to the normal level. -
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mix the operating-storage oil.

The protective inhibiter additive AKOR-!1 is an effective means
for protection of the vorking surfaces of motors and transmissions from
corrosion. It proteics the working surfaces of aggregates, parts and
§ sections from corrosion for two to two and one nalf yecars.

5 The fitler AZ-1-E (a) or the tank mixer BS=30 (b) can be used to
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NEW BOOKS

In 1967, the Publishing House Khimiya plans to publish a number
of works on the subject of protection of metals from corrosiom.

Chemical principles of the technology and appliecation of phosphate
lubricants and protective coating.-- a monograph in which not only the
theoretical bases of phosphate hardening, but also detailed recommend-
ations on the application of protective coatings, phosphate lubricants
and mastics are presented. ’

It will be interesting for the readers to become acquainted with

the guide book written by great German specialists and generalized

by many years of engineering experience in studying corrosion processes.
This book is called Corrosion and Protection from Corrosion. Corrosiom
of Metals in Industry. In this book, corrocsion of various metais and
alloys is analyzed, their behavior in various media such as acids,
alkalis, the atmosphere, the soils and sea water is characterized. On
the basis of a great deal of factual material, the authors analyze the
corrosion behavior of materials used in various branches of industry --

the chemical industry, ship building industry, atomic cnergy industry
and others.

In books by M. Gol'dberg and Kh. Chetfild, Matericls for paint and
varnish and other polymer ccatings and Paint gnd varnish materials and
coatings, the reader will find a description of various materials used
for application of protective coatings -- pigments, resins, oil paints,
plastifiers and other materials. These books analyze problems of the
physical chemistry of paint and varnish materials and coatings and the
technology cf their application. Considerable attention is given to
a description of anti-corrosion paint and varnish coatin]s.
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THE THEME: CORROSION -

By M., Pavlov, Methodologist and Editor at the VDNKIl

The successes of our scientists and specialists seeking effective
methods for combating corrosion make up the theme of exhibits, reviews
and seminars performed at the Exhibition of Achicvements of the National
Economy of the USSR; special expositions ar. also organized there. A
number of these events were held in 1966.

We know that corrosion is a dangerodus enemy to underground metal
structures at hydroclectric stations. The specialists of the Volga
tiydroe lectric Station Imeni V, I. Lenin,in cooperation with the Baku
Institute Gipromorneft' have developed a new mecthod for protecting the
structures -- an clectrochenical (cathode) method. This protection,
in combination with painting of the surfaces with zinc paint or treatment
of the surfaces with one of a number of stable coatings (perchlorvinyl
or ethanol coatings) allows metal losses from corrosion to be reduced
to a minimum or completely eliminated for 15 to 20 years. The expendi-
tures for applying electrochemical protection are amortized in one year.
The economic cffect of this protection at the Volga Hydroelectric Station
Imeni V. I. Lenin alone, according to the calculations of these special-
ists, is 100,000 rubles.

In our country work has already been bagun on the creation of the
Pauzhetskaya, Paratunskaya, Makhachhalinskaya and other geothermal
electric power stations., As we know, the composition of geothermal
waters is characterized by an incrcased content of dissolved salts. Fovr
example, the waters of the “auchetskiy depeosit ¢ontain up to 35030 me/kg
sodium chloride and other mineral salts. Therefere, in constructing new
themal electric stations, a serious problem arises: the selection of
metals and development of more suitalle methods Ffor protection of these
metals from corrosion. Thus, the primary construction material for the
Pauchetskaya station will be ordinary carbon stecl. The water-steam
mixture from the bore hole (at 110°C) is sent to a separation device,
where it is divided (at a pressure of 1.5 atm). Since the separator
comes in dircct contact with the saturated vapor, containing free carbonic
acid, hydrogen sulphide and ammonia, the internal surface of the separator
must be covered with type OFL-71-7 enamel. Also, neutralizing amine films
are used to coat the inside of the tubes. Since oxygen may appear in the
final stages of the turbinc, which operate under a vacuum during influx
of air, small quantities of hydrazine hydrate will he added to the steam
sent to the turbine. The internal surface of the condenser is covered
with polyisobutylene PSG, the baffles, jets and other parts -- with
OFL-71-7 cnamel. All parts of the ejector which come in contact with gas
or zas condensate are made of stainless austenitic steel.

Of grzater practical significance is the technology for rust painting
of metal constructions presented at the VDNKH, The essence of this method
is that the rust is converted to pigment ~-- prussian blue -- by treatment
with a reducer (a mixture of -rthophosphoric acid and yellow potassium
ferrocyanide 8:1). Then, the surface is cleaned with a steel or fiber
brush to remove the loose pigment. The excess acid is neutralized by

[ atalasningl, oot
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applying F-10 or FL-1 furyl varnish, The surface treated with the
reducer and furyl varnish is allowed to stand one day and then painted.
The total number of layers of base coat and paint is two or three for
pure atmosphere and four or five for contaminated atmospheres. This
method is applicable not only for painting for rusty surfaces, but also
for protection of metal structures which have been coated with kuzbass
varnish, asphalt-bituminous lacquer or No. 177 lacquer.
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Circuit of electrochemical (cathode) protection of metal structures
of river water engineering projects.

Pneumatic rotor machine for cleaning rust from surfaces of
parts: 1, handle; 2, body; 3, brush.

The results of laboratory testing have confirmed the high stability
of this treatment and have also shown that the service life of coatings
with this new method of surface cleaning is three or four times greater
than the service life of coatings applied in the ordinary methods. As
a result, the cost of painting is reduced by one and a half to two times,
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and motal losses from corrosion are reduced to a minimum.

The Institute of Organic Chemistry of the Academy of Sciences USSR
has suggested a paste called cellogel, which can be used to clean a
metal surface being prepared for protection from corrosion. It includes
hydrochioric acid, which easily dissolves rust. In order to avoid 2
negative effect of the acid on the metal, formaline, urotropin. and
certain other materials are added to the paste. The mixture thus formed
is thickened with a sodium silicate solution, pulverized paper or saw-
dust. The cellogel is applied to the surface being cleaned with an
ordinary brush, It is allowed to stand for a short period of time, after
which the metal surface is treated with a 5 to 1C% solution of phosphoric
acid. The rust disappears and a thin phosphor film is formed whi:h
greatly lengthens the service life of the paint. This paste is e«sy to
make in any enterprise. It can be successfully used for cleaning metal
surfaces of any complex shape and any size, from a tractor to a ship.
Cne square meter of surface treated with this paste costs approximately
five kopecks, which is several times chieaper than mechanical cleaning of
the surface.

The experience of constructors in anti-corrosion protection of metal
joints between panels and housing structures is worthy of atteation. This
is a very important problem, whosc solution will guarantee durability of
large panel construction. The constructors have begun to use the method

_ of metalization of welded seams successfully., They use mobile installatioms
~ widely shown at the VONKH,

Gas flame pulverization of powered protective coatings on metal has
begun to be introducedever more widely. For this, the mobile "UPN-6"
aggregate has been created. It allows metal to be covered with a mixture
of zinc and aluminum, zinc or polymers. The apparatus weighs 7.8 kg. It
operates reliably, is distinguished for its simple design and can be
easily assembled in any shop. One man controls this small machine. The
cost of protective coatings applied by this method is 40% less than that
of coatings applied by electrometalization.

An effective method for anti-corrosion protection has been developed
in the laboratory of the Leningrad Plant Imeni Yegorov. The essenc:c of
this method is as follows: a part is heated to 350°C and placed in a
boiling mass of powered polymer. The polymer particles, densely covering
the surface of the part, reliably protect it from corrosion.

The VDNKI, provides an ever wider circle of specialists with infor-
mation concerning all the latest methods for protection of metals avail-
able in our national economy, In 1966, a special scientific and technical
seminar was dedicated to the prospects for development of the method of
enamelization of surfaces of reservoirs and other similar structures.
Representatives of the Scientific Research Institute for Construction of
Pipelines, UralNiiChermet [The Urals Scientific Research Institute for
Ferrous Metallurgy], Lenenergo and other organizations shared their
interesting experience in enamelization without baking ovens, using
special automatic machines in an electromagnetic field. This method pro-
vides a stable and reliable protective coating for metal surfaces.

Special expositions of the work of innovators, rationalizers and
inventors have become a tradition at the exhibition. Thus, rationalizers
at the Baku Plane Imeni the Paris Commune have created a pneumatic rotating
machine for cleaning rust from metal. In contrast to other similar
mechanisms, the compressed air is fed directly to the blades of the rotor,
which considerably increases the efficiency of the mechanism.

The Novorossisk Ship Repair Plant showed automatic machines for
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cleaning and painting ship hulls at the exhibition. These clever
mechanisms, created by innovators, perfomm these labeor consuming
operations automatically by a fixed program. In one hour, this autu-
matic machine can clean over 100 square meters of surface from_rust.
It paints ship hulls even more rapidly -- at the rate of 250 n? per
hour. The process of cleaning and painting is performed without
direct control by man. The invention of the Novorossisk Ship Repair
Plant workers improves the conditions of labsy, ircreases the pro-

ductivity of labiur and yields savings.

We have presented only a few example, but they show clearly the
role of the VDNKH of the USSR in solving the impcrtant scientific-
technical and national economic problem of protection of metals from
corrosion.
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PREPARATION FOR S1URAGE

By Engineer Lieutenant Colonel N. KUDRYAVISEV

The preparation of armament for storage under winter conditions
should be begun with a test of the knowledgc of the pers-nnel concem-
ing the rules for maintenance of the cquipment. Special attention must
be given to the specific fcatures of work with cooling fluids, rubber
products, cables and hoses, as well as to the safety rules. After
being sure that the soldiers and officers are well infommed, the
quantity of work which must be performed in preparing the armanent
for usage under winter conditions is determined. Then, seasonal serv-
icing of the armament is begun, including ordinary technical mainten-

ance No 1 or No 2.

Special atterition is turned to the presence of all motor heating
and starting equipment called for by the tables of organization and
equipment., Cooling systems are filled with antifre<ze, heating covers
are prepared and electrical cquipment is tested.

In the summertime, all small ams arc generally used with small ams
1ubricant VO (All Union State Standard 3045-51).. it provides failure-
free operation of the armmament only to a temperature -5°C. In the Winter,

“liquid small ams lubricant (All Union State Standard $811-61) must be

used, which flows freely from the oiler even at a temperature of -70°C.
Flow1ng over the surfaces of parts and sections, this lubricant covers
them with a-thin layer providing failure-free operation of the armament
and protccting it from corrosion. i

In the transition to Winter usage, all old lubricant must be re-
moved. For this, the weapons are completcly dissembled and ail parts
are rubbed dry. Sometimes the summer lubricant remaining in difficultly
accessible spots is dissolved in liquid small arms lubricant,

In preparing artillery weapons for Winter, scasonal maintenance must
also be performed. The lubricants now used for artillery, GOI-54P, TSIATIM-
201 and the oils AU, AGM, GM-50I and USS lubricant may be used year round.
Therefore, it is not necessary to change the iubricant during seasonal
maintenance, but it should be checked for the presence of water, which can
cause early corrosion of parts and lead to stoppages in the operation of
mechanisms, or even to their breakage. The 0il or lubricant is poured
into a test tube or other vessel and hecated to a temperature -slightly over
100°C. If there is water in the lubricant, sputtering will be heard.
Another method is also known. The 0il is poured out onto a glass. The
vater, if there is any water present, will appear as small droplets.

The channels of artillery barrels which are being stored (for no less
*aan 3 months) should be prepared for storage using corrosion inhibited
paper. For short term storage under Winter conditions, barrels may be
covered with GOI-S4P or GOI-54 lubricant. Artillery weapc. barrels are
generally cleaned using kerpsene; mortars and grenade launchexs are i
usually cleaned with liquid smali arms lubricant. RCHS solution is not i
used, since it freezes at -10°C. In order to soften the fouling, the
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barrel is first liberally coated with GOI-S4P lubricant, then sleaned
after two hours. iheel hubs a2re usually lubricatcd with grease, In
regions where the temperature may reach below -30°C, it is reccmmended
that type TSIATIM-201 lubricant be used.

It should be noted that if artillery equipment is stored in the
open air, it must be cleaned and lubricated after sharp weather
changes (after a shower or snowfall),

It is extremely important to organize proper storage of optical
gun sights and instruments. Sights should be well covered and stored
near the weapons, and optical instruments should be stored in dry un-
heated areas. It is not recommended that tkey be stored in heated areas.
The sharp temperature drop which occurs when the instruments are carried
outside will cause considerable condensation. When this occurs, the
driers quickly fail and the air-tight scal is destroyed. Night vision
sights should be stored only in warm areas, since the photocathodes
rapidly fail in the cold.

Also, a location should be carefully prepared for storage of
batteries. They are best stored in a dry room at a temper:ztyre not
below -5°C and not above +25°C. The density of the electrolite should
be increased in correspondence with the instructions. “

In using armament mounted on the bodies, frames or cabs of wvehicles,
they must be periodically checked for moisture, ice or frost on sections,
units and parts. If this ammanment is to be stored in a wamm area after
having been used in the cold, the air within the cabin nmust be first
dried. For storage in non-heated arecas, gun lubricant or GII:54P is
first applied; silica gel in sacks is installed (1 kg per 1 n° of volume)
then the doors and hatches are closed and sealed with 33 k pa<te.

The armament thus prepared (mounted in cabins) can be stored for
one year, after which technical maintenance No 2 should be performed.

The storage 13fe can be increased to two years if dynamlc drying methods
> are used. Two hoses are attached to the body c¢ontaining the apparatus.

Periodically, the moist air is pumped out of one tube, dry dir being

pumped in the other. This diying -method is more economical and effective
than the use of silica gel.
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GLOWING FRONT SIGHT

By Major M. GERMANEK and Major G. MARTEN [East German Ammy)

During rifle shooting under night conditions, it is difficult
to see the slot in the rear sight and the front sight, which makes
accurate aiming quite difficult. We have developed a cdevice consisting
of an additional front sight with a holder (Figurz 1) and an attachment
for the rear sight aperture (Figure 2). They are covered with luminous
paint. The rear sight aperture and front sight are therefore easy to
see at night. The holder, which is applied to the base of the front
sight, is held by a spring bracket along which the supplementary front
sight moves. In the battle position (Figure la) the additional sight
is placed over the front sight. Its appearance becomes wider. The
aperture in the rear sight is larger than in the ordinary rear sight,
which facilitates aiming in darkness.

* e -
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Figure 1, Device for night firing: 1, automatic weapon front
sight; 2, base of front sight; &2, muzzle nut (sleeve);
4, holder; 5, spring bracket; 6, additional front signt;
a, combat position; b, travel position.

Figure 2, Rear sight with attachment: 1, sight blade; 2, reaf
sight slide; 3, attachment; a, comba: position; b,
travel position.
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Tha device is usually clamped on the weapon and left there siace
in jits travel position {Figure 1b} it does no:t interfere with shooting
under oxdinary conditions, The parts covercd with the luminous paint
should be cleaned of dirt and graase. If they become dirty, they should
be cleanzd with a clean; soft cloth and water
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CHECKING THE CALIBRATION OF THE R-405

By Engineer Lieutenant Colonel A. KUZNETSOY

Periaodic testing of such important parameters of the R-405 radio-
relay station as the error in calibration and setting of transmitter
and receiver frequencies allows communications to be conducted without
manual tuning of staticns and without searching for correspondents.

A new instrument has been manufactured for this purpose -- the
heterodyne frequency meter Cli4-9. This device can be used in mobile
shops (when stopped) in repair bases, warchouses, laboratories and

" plant shops. With an ambient air temperature of abcut +25°C and

relative humidity up to 9C%, the instrument provides for measurcment
of frequencies with an error of no more than *5.10-6. Power supply
for the apparatus comes from a 220 v #10%, 50%0.5 hiz AC line.

Before measuring the error in calibration and setting the fre-
quency, the transmitter and receiver are allowed to warm up in the
operational mode for 3-4 hours with the nominal value of voltage set
in the primary power supplies (AC 220 v power or 12 v battery at full
load). In this process, the transmitter is loaded with an equivalent
of the antenna in the frequency range to be measured, and the AFC in
the receiver is turned off.

Before measuring, the frequency of the master oscillator in the
transmitter and the first heterodyne in the receiver are corrected
using the station's quartz calibrator. Then, the telephone channels
are connected in the “4TG" mode, and the telegraph channels are dis-
connected.

The frequency meter is installed cn the right or left locker, near
the high frequency units. When the recciver is being tested, its input
is connected with the "input-output" temminals of the frequency meter
using the coaxial cable supplied with the frequency meter. WKhen the
transmitter is being tested, it is sufficient to connect the rod antenna
of the frequency meter to the "input-output" terminals. .

The error in calibration and the settinz of the frequency of trans-
mitter and receiver are checked at any fixed frequencies approximately
identically distant from each other. The frequency meter is used to
determine the true frequency of the transmittez f, and the first
heterodyne of the receiver f with an accuracy t6 tenths of a kilo-
cycle, equal to two scale 1n31cat10ns of the frequency meter.

The exrror in calibration ‘and setting of transmitter frequencxés
in kilocycles is calculated from the formula: -

Aftr 'ft- n’

where f =t . +4f (§-21) is the nominal frequency of the tramsmitter at

fixed frequency ¥ in Kiz; f%ZI is the nominal frequency of the transmitter
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on the 2ist fixed frequency in Kiz; ;' is the spacing between fixed
frequencaes in Kz. In the R-401 and R-403 radio relay stations, the
nominal transmitter frequency in kilocyeclos at fixed frequency ¥ is
determined fiom the formula:

st

where fh is the nomin:l transmitter frequency at the first fixed

frequency in Kiz; Af js the separation between fixed frequencies in
Kz,

: The error in calibration and setting of the receiver frequency
in Kilz is determined from the formuia:

Af..,

riv = f%h - f%h’

| where § n= f h21+Af (i1-21) is the nomiral frequency of tihe first

i heterodyne of 'thé receiver at fixed frequency ¥ in KiHz; f%kZl is the

! nominal frequency eof the first heterodimnc of the receiver at the 21st
fixed frequency, in Kiz; Af is the separation between fixed frequencies
in KHz. In radio relay staticns R-4C1l and R-4C3, the nominal frequency
of the first heterodyne in the recciver at fixed frequeacy 7, in kilo-
cycles, is determined from the following formuia:

N
ra1),

fnh = fnhl v bl

: where Afhh is the nominal f{requency of the first heterodync of the

receiver a% the first fixed frequemcy in Kiiz; A7 is the separation

between fixed frequencies in Kiiz. With an ambient air temperature of

25° ¢ 5°C, the error in calibration and setting of any fixed frequency

of transmitter and first heterodyne of receiver should not exceed t7 KHz.

1f this condition is not observed, the transmitter and receiver will

require capital repair.

The error ir calibration and setting of the transmitter and
receiver frequencies in the decimeter wave band can be nmeasured after
the station has warmed up in the operating mode for 3-4 hours with
nominal power supply voltage {220 v AC line or 12 v full load battery).
During this periocd, the transmitter should be loaded with a type E8-1
(UEA-5) anctenna equivalent, and the AFC of the receiver shouid be turned
off. It should be kept in mind that the high frequency contacts at both
ends oi the type RK-75-9-13 (RX-103) cable of the E9-1 antcmna equivalent
are conical, similar to the contacts of the RK-75-4-11 (RK-~101) cable in
the meter wave leangth, whereas all the high frequency centacts of the
station in the decimeter wave band are cylindrical. Therefore, in order
to provide relizole contacts when cornecting the E9-1 antenna equivalent
cavle to the nigh frequency contact points of the station in the decimeter
wave band, an internal cylindrical contact hole should be drilled within
one of the female .onical contacts te a diameter of 18+0.85 ma clear to
the depth 6f the side wall, or type YEK3 640 013 and YEX3 640 014 adapters
should be used. Before teginning measurement, the frequency of the master
oscillator of the transmitter and the driver of the first hcterodync of
the receiver are adjusted according to the stations quartz calibrator, The
separation of fixed frequencievs of the transmitter and ruceiver (amd their
ECHR) should be equal to 50 during measurements.

] The exrror in calibration and setting of frequencies of transmitter
and receiver can be mecasured at any fixed frequencies approximately
identically separated from each other. )

The frequency meter is used to deteramine the true frequency o the

re
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tranamitter £ and the firse hetervdync of the receiver [ A with an
accuracy to a few tenths of ono kilocycle, which is equal to the

- Losmossmemmer smadaoc maelo m-%af..e02_ .5 L. s
indicstisns f ths froquency moter scals muitipiied by 12,

During the process of measuring the error in calibration of the

7 transmitter, the Cil4-9 hotervdyne frequoncy noter is set in the right

or left cabinet, near the high frequency unit. The rod antenna is
cennectod to its "input-output" terminai. The E9-1 transmitter antenna
equivalent is set at a distance of 10-20 cm from the rod antenna of the
heterodyne frequency meter so that when the HF oscillator is tuned the
"rumble" (beating of the 12th harmonic of the HF oscillator in the
frequency meter and the transmitter frequency) is easily heard in the
frequency meter phones. When the frequency is determined with a marker
oscillator, it shc-id be tured with the right hand dial for the maximum
loudness of this "rumble".

The error in calibration and installation of the transmitter
frequency, in kilocycles, is determined from the fomula:

Aft = f‘l: .fn’

where f,=f1+4f(%-1) is the nominal frequency of the transmitter at

fired frequency N in KHz; f,7 is the nominal frequency of the transni:iter
at the first fixed frequency in KHz; Af is the separation of the fixed
frequencies in Kilz,

In measuring the error in calibration of a receiver, the cable
connecting the high frequency terminals "VYKH PER" and VKH ECHR" are
disconnected and one end of the cable is connected to the high fre-
quency 'ANT'" terminal to the left of the rack. The other end of this
is connected through a "jack to jack" junction supplied with this
station to the cable connected to the "input-output” terminal of the
heterodyne frequency mecter Ci4-9. The output of the transmitter (high
frequency terminal marked "VYKH PER", located behind the rack) is loaded
to the antenna equivalent E9-1 using a cable type RK-75-9-13, being sure
that the internal conductor is reliably connected.

The error in calibration and sctting of the receiver frequencies
(in Kilz) is determined from the formuia:

8fpn = Ton ~Tpn

where f nhzf nh1+Af(Il-1) is the nominal frequency of the first Leterodyre
of the receiver at fived frequency /7 in (iz; nt» is the nominal fre-
quency of the first heterodyne of the receiver :i% the first fixed

frequency in KHz; Af is the separation of the fixed frequencies in KHz.

With an ambient air temperature of 25°:5°C, the error in caiibration
and setting of any fixed frequency of the rcceiver and transmitter in the

decimeter wave band should not exceed %35 Kilz. Otherwise, the receiver
and transmitter should be sent for capital repair.

Fixed Fre-  Nominal Frequency Nominal Frequency

quency . . Receiver Frequency
Numbgr Transmitter Receiver Heterodyne Meter
/]
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Testing for crrors in calibration and seiiing of transmitter and
receiver frequencies can be perfermed rather rapidly, if the fixed
frequencies at which it is to be pcrformed are selected in advance.
These fixed frequencies should be selected using the nominal frequency
formulas for transmitter and receiver and the nominal indications of
the heterodyne frequency meter scale, which, in the meter band, are
equal to the mominal frequency divided by 2, and in the decimeter band
are equal to the nominal frequency divided by 12. The data for
calculation are presented in a table for convenience in usage.
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FOR YOUR NOTEBOOK - SYMBOLS USED WIT! SEMICONDUCTOR DEVICES
MANURACTURED BEFORE 1964 (All-Union State Standard GOST 5461-56)

¥ W@m@%‘mm R YRR ok

Elements in Symbol
Group of -z
econd )
Devices First Third Examples
Germanium | Silicon Purpose,
Character-
istics
9-100! 101-290 | Point «w , | D9A-DI0GA
301500 201-300 | Junction ; © £ {0302,0211
L01-500 - Hixer 229
= G01-500 | Multiplier >ed
Diodes D 1601-700 - Video Detector cs°=§
T701-749 750-500 | Parametric S &8
- " £01-900_| Stabilitron S5 21 08154
- T 901-550 | Varicaps o 5 ol DIOIVE
951-1000 = ITunnel 2o
\ - 1001-1100 | Rectifier stacks : ; _{ 01004
8-1002 101-200 | Low power If 8.9 5 r168,P106
Transis~ 201-300 301-400 | Hioh power 1f 15 & & P203.P304 .
tors P | 1401-500 501-600 | Low power hf =" B PpL03A,P505A :
601-700 701-800 | High power hf P6O9A,P702A
Notes:
1

The numbers 1-8 are used for both junction (for example, D7A-D7ZH) and
point (D2A-D22ZH) germanium diodes and detectors.

2 The numbers 1-7 are used for various germanium low power and high power

(for example, P4A), point and junction transistors manufactured before
1957,
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THE MOBILE SHOP

By Engineer Colonel P, ANLPATOV,
Engineer Major V. LEBELEV

The model MRS-AT repair and metal working shop is designed for
performance of mounting and dismounting and mechanical work in the
repair of motor vehicles, tracked vehicles and transporters under
field conditions (Figure 1). This equipment allows welding, copper
and tinsmith and painting work, simple repair of power supplies and
electrical equipment, repair and charging of batteries to be performed.
It is important to note that this repair shop can be used independently
or in combination to make up the PARM-1M and PARM-3M shop complexes. The
MRS-AT in essence has replaced such shops as the electric and carburator

shop, the milling and metal working shop and the specialized tracked
vehicle shop.

The equipment of the MRS-AT is placed in a KM66 netal bodied van,
which is heated by a type 030 heater using liquid fuel, as well as by
the cooling system of the truck. In the near future, this heating
system will be replaced by the OVUO6 heating and ventilating install-
ation, which is more powerful. It can burn both liquid and solid fuel.

‘;')-‘ ‘»l:. - '-‘
1%

maniaate sasableted

Figure 1. MRS-AT repair and metal working shop.

The shop van contains three work benches (Figure 2): the left
‘rk bench 24 for the metal worker, the right work bench 7 and front
tk bench 4 for syecialists on power supplies and electrical equip-
. *at. During movement, the personncl sit on two seats, They can rest
a the work benc. s, in two hammocks and on a portable table.
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- Figure 2. Plan of Jocation of -equipment in van: 1, electric power
. installation; -2, field radiumeter - roentgen meter; 3, ;

universal instrument for testirg eiectrical equipment; t
4, 7, 24, benches; 5, current frequency coaverter; ¢,26,
seats: 8, lamp; 9, box for leaf and coil springs; 10,
electric grinder; 11, portable table; 12, folding table;
13, weapons rack; 14, panel; 15, first aud box; 16,
’Seleaium rectifier; 17, fire extinguisher; 18, ling for
measuring front wheel alignment;19, hanging hook; 20,

. acetylene gas producer; 21, carbide storage case; 22,

" oxyger. cylinder; 23, $-52! electric welder; 25, vise;27,
document case:. 28, water tank; 29, fan,

_ Electric power is supplied from an internal generator driven by
the truck motor or from an external pcwer source. Control of the operation
and testing of the electric power installation is performed using a
special panel on «hich-a voltmeter, ammeter, switch between gencrator and
external source,. excitstion batton and voltage contrclling rheostat are
located.

~. The van is illuminated inside by six overhead lights, two local
- lanps and an overhead light discipline lamp (12 v). ‘hen the van door
- is opened, the overhead lights go out and the light discipline lamp
-~ . -comss on. The tent is illuminated by ordinary lights. In the- future,’
it has been suggested that a more powerfnl generator be iastalled

4 boom crane is used. for xoadxng and unloading of equipment and ’ :
-~ installation and removal of the shop equipment. It is driven from the )
" truck winch and installed in its working posicion on the forward portion
of the truck frome. Iz is transported on the roef of the van, Devices
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to limit the weight lifted and the height to which the hook is lifted

are connected into the ignition system of the truck motor, to provide
safety in work.

Th2 set of removers and associated equipment are used in repairing
both iiew and oid types of motor vehicles. The individual removers in
the sct are universal., The eciectric powered tools (impact wrench, two
welders, grinding machine) operate on three-phase 200 cycle 36 v power.
The electric impact wrench is used for removal and tightening of nuts
and bolts with threads up to 16 mn, The S$-531 electric weldar, fastened
in a mount, is used as a semi-stationary welding machine. The electric
grinder, in addition to its main purpose, is used for polishing tools.
For this,it is placed into the vise using a special holder.

The portable universal ignition system tester, the volt-ammeter,
loading plug, areometer and set of electricians' tools are designed for
repair and servicing of electrical equipment.

Fuel systems cidn be tested using a special stand for checking pumps
and jets, devicés -for chécking ithe fuel level in the float chamber of
a carborator, a set of devices for checking and repair of motor power
supplies type YAAZ-204 and the corresponding set of tools.

It has been proposed that the acetylene welding generator AFM-1-58
be replaced by the PS0-125 weclding transformer, with a wide range of
current selection, It allows welding (with electrodes up to 4 rm thick)
and cutting stecl parts 14 to 18 mm thick. The charging-discharging
device (ZRU) included in the PS0-125 allows batteries of 6, 12 and 24 v
to be charged. When the welder is not in operation, the ZRU can be
connected to any DC power supply.

The comnression meter, stethoscope, devirces—for checking wheel
aligrment and steerxing, and various measuring instruments are all used
during checks of the technical condition of vehicles.

Figure 3. P20 tent: 1, body: 2, 3, and ¢, upper, lower left and
lower right sheets; 5, tension lines; 6, pegs.

The shop is equipped with equipment, devices and tools for lubri-
cating and fueling, copper and tin working, carpentry and upholsterers
work, as well as repair of motor vehicle tires. The medicine chest

containing epoxy resins is designed for repair of cracks and holes in
blocks, crank cases and hoses.

Due to a reductior in weight of the primary equipment ir the shoey,
an additional set of equipment, tools and devices for repair of tracked
vehicleshas been includéd. This set consists of the removers and devices
for assembly-dissembly and checking-adjustment operations, servicing and

.
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regulation of devices in the power supply system, plus various special
tools.

Figure 4. Plan of deployment of MRS-AT in the field: 1, repair
and metal working shop; 2, tent; 3, welding point; 4,
5, 6 and 8, locations of vehicle repair, washing and
special treatment, dosimetric checking and technical
servicing, respectively; 7, slit trench; 9, battery
charging point. -

Vehicles being repaired and repair equipment can be covered in
bad weather using the P20 (or P29) tent, which weighs 195 kz (Figure 3).
The interior of the tent is heated by the OVUl heater, which burns

* liquid fuel. For transportation, the tarpaulin aid body are fastened
" to the roof of the shop var, the heater being placed in a special

compartment in the roof of the cabin.

Depending on the concrete tasks and the situation, the shop is
deployed completely or partially. For long term operations in one
location, it is deployed completely and camouflaged w:'h a camouflage
net. If necessary, cover is provided for the materiei and personnel,
the boom crane, tent and removable equipment are set up, the cable net-
work is installed and the areas for washing, special processing and

dosimetric checking or deploycd. Ar approximate diagram of deployment
of the shop is shown on Figure 4.

In the process of usage of the MRS-AT, safbty rules nust be
strictly observed in order to avoid damage teo materiel and accidents.
For example, the high toxicity of exhaust gases, especially when the

. shop is operating under cover, requires additional hosing to be attached

to vehicle exhaust pipes. Before lighting the heaters, the area to be
heated nust be blown through with a fan in order to avoid any possibility

of explosion. "The van must not be washed with solvents, and ice may not
be removed from it with an open flame.

Doubtless, as the shop is used the specialists using it will have a
number of suggestions for its further improvement. We would like for
these suggestions to be publisied on the pages of this journal.
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CHECKING BALANCING

. By L. Novitskiy, Cardidate of Technical Sciences

Unbalancing -~ the displacement of individual optical parts --
arises due to improper utilization of optical devices. The reason
for this defect may be bending of an instrument due to insufficient

[P

the coincidence system, bending of the teclescope tube will nnat cause
any error in measurement. Howcver, displacement or impror<r initial

- installation of the end reflcctor may causc essential unbalancing as
to height, and a change in their reflecting angle can cause errors
in range. e

using an easily made and simple measuring installation {(Figure 1}
which consists of a system made up of flat optical narts (two penta-

finder to be tested by a monccular method vwith an angle of position

of 0 to 90°. The error inherent in the instrument does not exceed
0.5 t,. o. [Theoretical error].

<.

The measuring device (II) and the rangefinder being tested (I)
are mounted on a common wooden frame 1 such that the input windows
are located opposite each other and the optical axes are in a common
plane. This frame is installed on rotation axis 2, fimmly fixed in
two massive stands 3. A scale is entered on the axle, and an index

" for reading off the rotation angle is entered on the frame pivot 4.

Figure 1. Plan of measuring installatio:.

strength of individual parts, improper transportation or overheating.

In most designs of modern rangefinders, constructed-according to

The balancing of rangefinders can be performed in military units

prisms P and two wedge shaped plates X). This device allows a range- ,

An illuminating lamp and holder are applied to the left ocular of
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the rangefinder., A supplementary magnification tube is attached to the
right ocular and fixed unmoving during measurement.

The installation works as follows: the rangefinder being tested and

- the measuring installation are placed in the horizomtalplane so that

their sighting axes are parallel. In this case the image of the left
sterecscopic mark of the rangefinder, illuminated by the low voltage in-
candescent lamp, is projected into the measuring installation. The end
reflectors transfer the image into the plane of the right stereoscopic
mark.

The direct image of the right mark and the rcflected image of the
left mark are vicwed with a supplementary telescopic system such as a

* four power dioptric tube. The rangefinding mechanism is used to bring

the left and right marks ‘together (Figure 2a). Then, the rangefinder
and measuring device are rotated about their common horizontal axes by
some angle and the divergence of the marks is noted (Figurc 2b). This
divergence is eliminated by rotation of the adjustment wedge and its
value is read off from the scale. The numerical value of the rotation
angle of tlie wedge, expressed in the theorétical errors (t.c.) determines
the amount of unbalance of the rangefinder being tested.

- oo ©0 “
. X VA
- -] (- -2
I a b
Figure 2, Aligwment marks: a, matched; b, with divergence.
a4 2z 3
o {
. M _
s? Vi 8 )

Figure 3. Plan of installation for determination of magnitude
of bending of rangefinder.

—
1

oty

The rangefinder should be balanced at angles of 0, 30, 60 and 90°.

Unbalance in height of long basc rangefinders can be caused by
bending of the end caps. A convenient and simple method for determining
the bend in any section along the length of the rangefinder is as
follows (Figure 3): plain parallel plate 2 and first surface mirror 3
are installed on the external surface of the rangefinder 1. Auto-
collimation viewing tube ¢4 with micrometer cyepiece 5 is placed before
them. While various target sighting angles are set on the rangefinder,

“the divergence of the autocoilim:tion images caused by bending of the

rangefinder is noted. Angle of inclination a is determined from the
formula

3y
G'T,
where a_ is the divergence of the autocollimation images of the object

in the %bcal piene of the viewing tube; f is the focal length of the
viewing tube, . '

- - B ——— e e~ P—— - B ——
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By cornstructing a curve of inclination angles versus rangefinder
length, it is possible to find the bend, Measurcment should be pér-
formed by two instrument technicians, and no less than ten readings
should be made in each series. A snitshle viewing tube for this work
might be an autocollimeter with focgl length f equal 1200 mm (micrometer
eyepiece with scale divisions 5:107" mm), No additional equipment is

zequired.
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A : DRIVING ON SLIPPERY ROADS

By Reserve Engineer Colonel M. PARSHIN .

For man; years, the motor vehicle transportation laboratory of
_ - the Scientific Rescarch Institute of Motor Vehicle Transportation has
; . . beén measuring the coefficient of friction between tires and road !
Y : surfaces using the type NIIAT-BD8 dynamometer mounted on the GAZ-704
o . two-wheeled trailer, towed by a UAZ-450 vehicle, It has been estab- !
> lished that the minimum pexmissible coefficient of friction, from the §
standpoint of safety, is 0.4. Accidents occur more frequently on
roads with lower coefficicnts of friction. The stopping distance on
I . such roads is considerably greater and an attempt to stop often results
in a skid. This occurred during an investigation of the road between
Moscow and Ryazan', wherc nine of eleven sectors tested werc found to
N be unsuitable (friction coefficient 0.3 or even less). On-the road
‘ between Moscow and Leningrad, six of ten sectors tested were found to
be unsuitable, and on the road between Moscow and Xharkov -- nine of
twelve were unsuitable. 1

™
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g This sort of thing occurs even in newly paved road sectors, for . :
cxample on kilometers 43 to 48 of the road between Moscow and Minsk. ,

3 One month after this sector was opencd, many automobiles skidded after !
. a rain shower. Testing showed that the cocfficient of friction of the
pavement was only 0.2, i.e., was as bad as ice. ‘

LA

ey

L by

P o
. s

4 : Recently, work has been begun on the application of rough surface
’ layers over automobile roads. Unfortunately, however, work is not
always done in the best sequence. Often the slippery and dangerous
places remain wnimproved and ave the primary factors in motor vchicle
accidents.

;
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Textbooks and programs foxr training drivers pay very little
attention to problems of driving a motor vehicle on roads with slippery
pavement.

It must be remembered that the vehicle will slip the most on road
sectors where the driver must change his driving style (shift gears,
apply brakes, accelerate). As a rule, this is done at crossroads, on
turas, before hills and valleys, with limited visibility, at mass
transit stops and in places where the pavement is covered with oil
(POL dumps, filling stations), -here highways cross dirt roads, in low
areas, before bridges, etc.

How should a vehicle be driven through these road sectors? The
driver should start up from a standing stop in second gear, casily, at
low motor rpm, the clutch should be engaged smoothly and the gas should
be applied gradually. Acceleration should be performed smoothly, in-
creasing the motor speed so as not to cause wheel spin, Driving speed
shouid be adjusted for complete safety, observing a following distance
approximately twice as great as when moving on dry rcads (Figure 1).
Short hills should be taken vhile accelerating, and on long hills the

' proper gear should be selected in plenty of time.
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